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Account  of  a  Discovery  of  a  modern  imitation  of  the 
Y#das»  with  Remarks  on  the  Genuine  Works* 


By.  FRANCIS  ELLIS*  Esq. 

f  -   

In  proceeding  to  gire  an  account  at  an,  instance  of  literary  forgery; 
or  rather,  as  the  object  of  ihe  author  or  authors,  was  certainly  not  literary 
distinction,  of  religious  imposition  without  parallel;  I  shall  in  the  6rst 
instance,  confine  myself  to  the  description  of  the  writings  in  which  it  is 
contained,  adding,  as  specimens,  a  few  passages  selected  from  them, 
and  such  remarks  as  are  necessary  for  (lie  distinct  elucidation  of  the 
subject.  For,  as  my  sole  object  is  Xo  shew  what  these  writings  really  are* 
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a  statement  of  their  contenls,  as  simple  as  prespicuity  will  allow,  will 
effect  this  more  readily  than  a  lengthened  dissertation;  though  the  subject, 
calculated  as  it  is  to  excite  serious  reflection,  is  w&  worthy  of  a  more 
detailed  consideration. 

iN-the  year  1778,  a-  book-was.  printed  at-,  JPam'jy  entitled  **  VEztur 
"  Vedam,  ou  Ancien  Commentaire  du  Vedam,  contettanTTexposilion  des 
"  opinions  religieuses  et  philosophiques.des  Indiens.  /Traduit  du  Sam- 
"  screiam  par  un  Brame."  The  origin  of  this  work  is  stated  in  the  fol- 
lowing extract  from  the  ^preface-:  -4i  Cet  -ouvrage.  vient  originairement 
"  des  papiers  de  M.  Barthelemy,  second  membre  du  conseil  de  Pondi- 
"  cheri;  M.  De  Modave,  -connu-par -eon  esprit,  et  par  see  services,  en 
"  apporta  deslndes.  une  copie,  dont  iUit  pre'sent  a.M.  De.Voltaire,  flui 
"  l'envoya  en  1761  a  la  Bibliotheque  de  Roi  de,  France.  fCet  illustre 
"  ecrivaih  (Vide  Siecle  de  Louis  XV.  Chap.  XXIX.  'Not.)  nous 
"  apprend  que  cejivre  a  ete' traduit  du-Samscretam  par  le  grand  prelre 
u  ou  archi-brame  de.la  ^Qgode  .Cherenshm%  vie^lard  respecte'  par  sa 
M  vertu  incorruptible."  .The  note  in  Volt air£?&  work  here-referred  to, 
is  as  follows:  "  Le  grand  prctre  de  I/t7e  Cherengham,  dans  la  pro- 
«  rinceti'Arcate,  qui  justifia  lei£5he*alier  'LAw,  -«ontrd  lea  accusations 
"  du  Gouverneur  Dupleix,  etait  un  ivieiKard  de»  cent  anntfes,  jespecte' 
"  par  s*  vertu  incorruptible. :  II  savaifc  le  Prancais  et  rrendit  de  .grands  ser- 
"  vices  a  4a  compagnie  des  lades.  Ctest  lui  qui  traduisit  VEzour 
*'  Vffdam,  dont  j'airerais  le  manuscript  a  la  Bibfothequedu.Roi."~--The 
copy  of  this  work  ihua  traioed  through  the  bands. .  of-  Voltaire  .  to  the 
library  of  the  king  of  France,  nol  being  complete,  .  the  tediIor.  Jidda; 

/. 
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"  Nous  avons  supplie'  ce  qui  manque  a  cette  copie  par  celle  qu'en  avoit 
faite  M.  Anquetil  du  Perron,  egalement  distingue  par  soil  savoir  et 
*'  oelcbre  par  ses  voyages,"  &c.    It  is  clear,  therefore,  that  Voltaire 
considered  this  an  authentic  work,  and  actually,  as  stated  to  be,  a  Com- 
mentary on  the  Ve'dam,  and  Anquetil  du  Perron,  who  had  passed  many 
years  of  his  life  in  India  and  professed  a  profound  knowledge  of  its  religion, 
antiquities  and  literature,  assisted  in  bringing  it  forward,  as  such,  to  the 
world.    Now,  observe  what  M.  Sonnerat  say9  on  this  subject:  "  II  faut 
"  Wen  se  garder  de mettreau  nombredes livres canoniques  indiens  VEsaur 
M  V€Mm*,  dont  nous  avons  la  pretendue  traduction  a  la  Bibliotheque  du 
"  Roi,  et  qui  a  etc  imprimee  en  1 778. — Ce  n'est  bien  certainement  pas 
'Vl'un  des  quatres  KlcfaTtii,  quoiqu'il  porte  le  nom;  mais  plutCt  un  Here 
M  de  controvcrsie  ecrit  a  Masulipatam  par  un  Missiennaire.    C'est  une . 
"  refutation  de  quelques  Pouranons  a  la  louange  de  Vichenon,  qui  sont 
««  de  bien  dessiecles  posterieurs  aux  Ve'dam.    On  writ  que  VAulewr 
"  a  voulu  tout  ramener  d  la,  religion  Chrttienne,  en  y  laissant  cepen- 
*'  dant  queltjiies  erreurs^  a  fin  qu'onnc  reconnut  pat  le  Missionnaire 
"  sous  ie  manteau  Brame.    C'est  done  a  tort  que  M.  de  Voltaire  et 
**  quelques  autres  donnent  a  ce  livre  une  importance  qu'il  ne  merite  pas 
M  et  le  regardent  comme  canouique."— -M.  Sqnnerat's  representation  of 
the  work  is  perfectly  correct,  erfcept  that  he  must  be  mistaken  in  saying 
it  was  written  at  Masulipat am;  all  the  Sanscrit  terms  used  in  it,  being 
altered  according  to  the  Bengali  pronunciation,  as  will  be  more  particu- 
larly shewn  hereafter.   An  inspection  of  the  printed  book,  which  was  a 
short  time  in  my  possession,  led  me,  therefore,  to  conclude,  that  this  work 
was  written  in  the  Bengali  language  by  one  of  the  missionaries  and  re- 
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composed  by  the  author  in  French:  for,  as  the  object  of  it  is  undoubtedly 
that,  stated  by  M.  Sonnerat,  namely  to  refute  the  doctrines  of  the 
Purdnas  and  to  lead  indirectly  to  the  introduction  of  Christianity,  it  was 
evident,  that  to  attain  this  object,  it  must  have  been  originally  composed 
in  one  of  the  Indian  dialects. 

At  the  time  this  inference  was  drawn,  I  was  not  aware  that  there  existed 
any  means  of  verifying  it,  and  it  was  chance  that  enabled  me  to  ascer- 
tain that  the  original  of  this  work  still  exists  among  the  manuscripts  in 
the  possession  of  the  Catholic  missionaries  at  Pondicherryy  which  are 
understood  to  have  originally  belonged  to  the  society  of  Jesuits.  Besides 
the  Ezour  Ve'dam,  there  are,  also,  among  these  manuscripts,  imitations 
of  the  other  three  V€das;  each  of  these  are  in  Sanscrit,  in  the  Roman' 
character,  and  in  French^,  these  languages  being  written  on  the  opposite' 
pages  of  the  manuscripts,  to  give  them  the  appearance  of  originals  with 
translations  annexed.    As  the  best  way  of  proving  to  those  competent  to 
form  an  opinion  on  the  subject*  What  these  works  really  are,  I  shall,  pre- 
viously to  noticing  the  others,  make  an  extract  from  the  commencement 
of  the  '*  Chamo  Btftto,'*  in  both  languages,  giving  the  Sanscrit  as  it 
appears  in  the  work,  and  in  its  proper  orthography,  and  1  shall  then  state 
the  substance  of  each  chapter  of  the  five  books  into  which  the  work  is 
divided,  from  the  abstracts  in  the  margin  of  the  manuscript.    I  musi 
.premise,  however,  that  the  corrupt  pronunciation  of  the  Sanscrit  and 
the  peculiar  mode  of  orthography,  adopted  by  the  author  to  express  it, 
has  made  the  reduction  of  the  Sanserif  to  its  natural  state,  difficult  and 
liable  to  error. 
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The  supposed  translation  of  the  «  Chamo  Uedo»*  (Sama  Veda,) 
thus  commences: 

•*  Zoimini  touohef  de  compassion  et  presse  du-desir  de  sauve*-  les 
"  hommes  qui  dans  ce  siccle  de  peche  s'estoient  fait  des  fausses  idees  de 
«  la'  di vinile  entreprend  de  les  rappeller,  a  Wdee  du  vray  dieu  en  retra9ant 
"  a  leurs.  ieuxce  que  fait  son  essence  ct  son  caractherc,  et  d'abord  H  com- 
"  mence  par  luroffrir  les  hommages  4*  la^  jnaniere  qui  suit.  Adoration 
"  au  dieu  qui  amille  teles;  il  est  ie  vengeur  du  crime  le  soutien  de  tout  ce 
"  qui  cxiste  et  le  gourou  du  monde,  il  esteternel  desa  nature  ;il  n'a  jamais 
"  eu-de  pcincipe;  il  n'aura  jamais  de  fin  et  ne  ful  jamais  sujetau-prestige 
"  une  syllabe  compose  son  nom ;  il  est  le  createur  de„  toutes  ohoses ;  il  est 
"  l'etreau  dessusde  tousles  etresvet  le  dieude  toute  vcrile  jjl  estl?etre  par 
**  lui  mesme ;  il  est  le  voy  de  voys  et  le  maitre  des  maitres  et  le  lieu  ou  il  fait 
«'  sa  demeure  est  le  lieu  du  vray  bonheur^il  .est  esprit  desa  nature  toujoure 

le  mesme  et  toujoure  venerable;  il  ne  prouve  darts  lui  ni  changement  ni 

* 

"  vicissitude ;  il  est.  heureux  el  heureux.par  lui  mesme ;  U  est  en  finle  com- 
'*  ble  de  toutes  perfections  et  au  dessus  de  toutes,  nos  connoissances,  c'sst 
**  au  dieu  qui  a  pour  ceux  qui  1'envoquent  la  tendresse  d'un  vray  pere 
«  qui  j'offre  mes  adorations  et  mes  hommages  ct  c'est  par  la  que  je  com- 
"  mence  lelivrc  que  je  vay  mettre  au  jour;  puissent. tous  les.  hommes 
"  imiter  cet  example  et  conunencer  tous  leurs  ouvrages  par  oflFrir  leurs 


*  This  title  is,  alio,  written  "  Chttmo  Fidan.'K 

I 

♦  The  orthography  ana  wording  of  the  original  hare  ben  carefully  retained  in  thU  extract 
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««  hommages  au  vray  dieu— Dans  ce  moment  narajon  qui  avait  entendu 
"  parler  des  differentes  metamorphoses  de  la  divinite  et  qui  avait  donne 
"  dans  toutes  ces  reveries  se  present  les  mains  jointes  devant  Zoimini,  le 
"  maitre  du  Vedon,  le  pria  de  la  lui  enseigner  et  lui  dit." 

N.  *'  Je  suis  seigneur  un  hommi  tout  livre  a  Cerreurjc  m'adrease  a 
"  vous  comme  au  plus  eclaire'  de  tons  les  hommes  pour  vous  prier  de 
«  m? enseigner  la  route  queje  dois  desormais  suivre  pour  me  tauver." 

Z.  M  II  n'est  point  de  vrayc  connoissance  que  cette  que  nous  commu- 
M  niquer  Le  Vedon,  Le  Vedon  est  ee  qu'il  y  a  de  plus  grand,  de  plus 
**  sublime,  de  plus  cache*,  et  les  hommes  Here's  a  t*erreurne  furent  jamais 
•«  en  etdt  ne  de  le  gouter  ni  de  le  comprendre." 

The  Sanscrit  of  the  preceding  is  as  follows  t  the  first  line  is  written 
exactly  as  in  the  original,  in  the  second  the  orthography  is  corrected,  a 
few  syllables  conjecturally  supplied,  and  a  literal  translation,  according  to 
this  reading,  subjoined. 

PROSE. 

Poromo  karoniko  zaimeni  Jcoli  kolmocho, 

Parama  cdrinico  jaimenih  cali  calmasha. 

The  most  merciful  Jai.meni  kuotving  the  impurity  of  Cam. 
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Bibranto  sedoclio  brommono  ozatartoto, 
Vibkrdnta  chetasah  brahmanah  ajaydtdrlhatah, 
The  winds  of  men  were  much  confounded,  and  that  from  the  want 
of  a  knowledge  of  the  deity. 

Ognano  bolon  ouddaron  monochi  bibcdio, 

Jjnydna  udd  hdram  manasi  vive  dya. 

The  power  of  ignorance  had  sprung  in  their  minds. 

Adohu  brommo  sorgion  boktun  arebe, 
A'dau  brahmd  char  yam  vactum  drebhe. 
Began  to  declare  the  duties  of  Brahmachari. 

Totrddohu  poromanando  siteno  poromechoron  nanamoj 
Tatrddau  paramdnanda  chitena  parameswaram  nana  ma. 
Then  in  the  beginning,  with  a  most  delighted  mind,  he  worshipped 
the  most  high  Goo. 

VERSE. 
h 

Own  choouro  chirichan  debon  duxto  nigroho  karokonj 
Om  Sahasra  s  irsham  decam  duthSta  nigraha  cdracam. 
Om!  the  god  with  a  thousand  heads,  who  causeth  the  destruction 
of  the  wicked. 
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2. 

Stapokon  zontou  adlnam  pronotochi  zogaot  gurum, 
Sthdpacam  jentu  ddindmpranato'smijagat  gururr*. 
The  establisher  of  all  creatures,  Him,  Irreverence  the  chief  of  the 
world. 

* 

3. 

Adaram  chorho  lokanam anadinidouon  probun,. 

A'dhdram         Idcdndm  anadi  nidjkanam  prabhum. 

The  supporter  of  all  worlds,,  the  Lord  without  beginning  or  end. 

4. 

Qhcdion  chorho  majanam  pronotochi  mohotprobun, 

Abjiedyam  tcrva  mdydnAm  pranato'gmi  mahatprabhum, 

Him,  not  subjected  to  all  the  Mdyist  I  reverence  the  great  Lord. 

Qkioram  poromon  nition  bichuakion  bichitochon  bobun, 
Acsharam  paramam  nityam  viswdchyam  viswdsdm  bhuvanu 
The  indestructible,  the  highest,  the  eternal,  Him,  who  is  called  the 
universe,  the  station  of  the  happiness  of  the  universe. 

■ 

6. 

Chorho  totmmojon  debon  pronotochi  poratporon, 
Serva  tatwa  may  am  devam  pranatosmi  para  t par  am. 
The  God,  who  energizes  all  elements,  Him,  I  reverence,  the  high- 
est of  the  high. 


Digitized  by  Google 


Modern  Imitation  op  tub  Vs'das,  &c.  9 

Prodono  pourouchon  chiddon  ehorho  gnanoiko  korono*, 
Pradhdna  purusham  riddham  tervajiydrtaica  cdranam. 
The  chiei  male,  the  axed,  LUe  sole  cause  of  all  knowledge. 

.  - 
8. 

Pored  porotoron  debon  pronotochimoha  prnbnn, 
Parot  parataratn  devam  pr  anatoxin*  maJidprah/itm. 
The  most  high  God,  him  I  reverence,  the  great  Lord. 

i   '     *  •  

9. 

Porongioti  porom  damopobitron  poromon  podon^ 

Paramjynti param  d.hamah  pamtram  paramam  padam* 

The  highest  light,  the  highest  throne,  the  pure,  the  highest  place. 

■  ■        ■  ,  ■  •«,...''.  - 

10. 

Chodoiko  hab <■  n  poromon  pronotochi  maJiacfajon, 
Sadaica  hfiawm  paramam  pranatdsmi  mahd  sayam. 
Him,  whose  nature  never  changes,  the  most  high,  I  reverence  Him, 
whose  ideas  are  enhlime. 

•  ■ 

11. 

Toncltodanondo  sit  matron  sere xt a  nam  $orbo  serexton. 
Tarn  sadunanda  chin  mdtram  sreslUdiiam  sarca  sreshtatam. 
That  pure  spirit  which  is  ever  happy,  of  excellent  things  the  most 
excellent* 
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12. 

Nirgonnon  Jtioton  naton  pronotoclu  kritanzoU, 
Nirgunam  niyatam  tidt  ham  pramtdemi  critanjalih. 
Him,  who  is  without  qualities,  who  never  varies,  the  Lord,  Win  I 
worship  with  joined  hands. 

13. 

Porecho  poromonodnchnrnnagvto  boseolo, 
Par^sa  paraindaanda  » arand gala  vatsala. 
O  thou,  Ihe  high  Lord,  O  thou  the  pre-eminently  happy,  thou 
who  shewest  mercy  to  those  who  take  refuge  with  thee. 

Trahimau  koruno  chind»  moatito  namoriute, 
Trahi  mam  car  una  rind  Jut  nmctiddya  namastute. 
Deliver  me,  O  sea  of  mercy !  for  tlie  sake  of  eternal  beatitude,  I 
worship  thee. 

PROSE. 

Jti  chi-chi-chi  kiarton  brommo  toutocho, 
IWrishya  'ricsffdr  tham  hrahma  ttutasya. 

Thus  it  was  declared  as  an  admonition  to  the  disciples  of  Him, 
who  thus  lauded  ihe  Supreme. 

Itochia  chouuyc  nanabotaro  serobome  boto  narajono  mahamaho, 
Etunminsamayt  ndiCdoatdra  ^ravanav-at  Narayana  mahamaliam. 
At  that  time  Narayana,  who  had  heard  of  the  various  incarnations; 
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Obapotochat  kretanzoli  bovtua  bedo  gourun, 
Avdpatasmat  cfitdnjeWi  bjtiutwd  Veda  gurum. 
Approached  the  great  one  and,  reverently  joining  bis  Lands, 
he  drew  near  to  the  teacher  of  the  Veda. 

Zotmeni  richi  boron  prortojo9 
Jaimeni  r'ishi  varam  prapaya* 
To  Jaimeni,  the  select  of  the  sages. 

TERSE. 
15. 

N.  Chondino  bimovndatmva  no  kin  chit  kritolan  Aoaj/tf, 
Aham  dina  vimud'atma  na  cinchit  critavan  bhuvi, 
I  am  a  wretch  whose  mind  is  void  of  understanding,  who  have 
dope  no  good  in  the  world. 

16% 

Kenome  toronom  notd*  koipoja  bedo  bistoron^ 
Ce'na  me  taranam  ndttia  cr'ipaya  vada  vistaram. 
Wherefore,  O  Lord  !  have  pity  on  me,  aod  tell  me,  at  length  by 
what  means  salvation  may  be  obtained. 

17. 

Ton  bina  gnnjoto  loke  nobidionte  kodas8onay 
Twain  vind  jnydtayd  Idee'  na  vidyante  caddchana. 
Besides  Thee,  there  is  none  in  the  world,  who  knows  any  thing 
respecting  it. 
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18.  '  \ 

** 

•  / 

Z.  Bina  bed<tt  notognanam  beduki  dour  gnomon  poron, 
Vina  veddt  nalajn yd  nam  vi daki  durgamam  param. 
The  knowledge  of  that,  can  be  obtained  only  by  the  JVda,  but 
a  knowledge  of  the  Veda  is  most  difficult  to  acquire. 

1§. 

PochondonadicarissOi  bedo  cknstro  chemussftjon, 

- 

Pdshandand8tic*drcht  han  Veda  Sdstra  samuchchayam. 
Heretics  and  atheists  have  confused  the  whole  of  the  Veda 
Sdstra. 

This  specimen  of  the  original  will  suffice  to  convince  those  aoqua  inted 
with  the  Sanscrit  and  with  the  changes  it  undergoes  in  the  Prdcrits  and 
spoken  dialects,  that  this  work,  whether  the  author  were  a  Native  or  a 
European,  must  either  have  originated  in  the  provinces  of  Bengal  and 
On's«a,  or  have  been  composed  by  some  one,  who  had  there  learned  the 
rudiments  of  the  Sanscrit.  As  the  establishment  of  this  fact  will  tend 
materially  to  facilitate  the  tracing  of  these  forgeries  to  their  origin,  I 
sliall,  also,  endeavor  to  prove  it  to  the  satisfaction  of  those  not  acquainted 
with  the  Sanscrit  and  its  derivative  dialects.  The  Bengali,  with  which 
the  Uddaya  corresponds  in  most  points  to  which  the  following  obscr* 
vations  extend,  is  written  in  a  character  derived  in  form  and  system 
from  the  Ndgariy  but  rejecting  many  of  the  letters  of  the  latter  and 
permuting  others  in  a  very  corrupt  but  uniform  mode:  the  more  pro- 
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mihent  of  these  changes  are  the  rejection*  of  the  hissing  and  harsh 
sibilants,  being  the  thirty-first  and  thirty^ecoad  consonants  of  the  Njgam 
system*  and  the  substitution  for-  thorn  of  the  soft  sibilant,  expressed 
throughout  these  works  by  the  tfrench  chr  the  utter  rejection  of  va  as  a 
letter  and  the  substitution  of  ba  in  all  cases- where  it  ought  to  occur  s  the 
conversion  of  the  first  vowel,  a  short,  into  o,  of  the  diphthong  at  into  oi ; 
of  ya  intoja,  (written  in  the- preceding  extract  gea)  of  cha  into  «a,  ja 
into  al,  aooVof  csto  into  eya  {l*a>.  'A.  -  comparison  ■  06  1b>  orighial 
extract  with,  thp  mterlined  correction-  will  fornish  -repeated  examples  Of 
each  of  these  changes— thus  the  soft  sibilant' cW  is^  written  :fbr  the hissirig 
sibilant  in  the  word  ehorbo^  properly  iarva\  and  for  the  harsh  sibilant  in 
richi,  rwA*?'iutihe  first  syllable  of  chirichoh  (sirfJwm)  it  is  used  for  the 
corresponding  &m*crit  lefceV,  %ul  to  the  last  H  Is  tubstituted  for  the  harsh 
sibHanU  In  wordsocdo'  <Te-|J«r>  deb*  (jiem^  arid.iaany.^bers  ita'is 
converted,  to  bai  majanam  (mdydnAm)  is  an  instance  of  4he  conversion  - 
of  ya  intoja;  sonuutojon  (8amnchchayam}  of  cAa  into  sa  and  (Zoimeni), 
(Jaimeni),  of  jd  into so  and  of  iri  in  to  or;' dkioram  for  acsharam,  affords 
kn  instance  of  foe  lapse  of  Ofe<*A*— All  thePteudV-tedta+confortA^  in 
the  SatucHt  part  to  ihese  ohangps  as>amforarty  as  they  wilt-toe  found  tb 
take  place  in  tlie  preceding  extract;  and  in  addition,  however,  Ihese 
dialectic  variations  the  author  has  still  further  disfigured  the  language  by 
dropping  all  the  aspirated  letters,  as^fa,  chha,  &c.  and  by  retaining 
onty («ne;o0  marry  compouad  consonants,  as  in  the wowd  written  tethin  for 
*a*rom,&c.  ■  ■■■       ■'.  ,  » 

11  1  .'  ...  ,  1  ■'  j 

•  Sn  Dr.  CABrr*i  BmSaU  Grammar  for  the  lereral  changes  hen  noticed  ia  the  laUer  part  of  Sect.  I. 
"  Oa  the  proaiiucuUioo  ef  the  letter*,"  from  page  4  to  10. 

D-  > 
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ThS  following  abstracts  of  the  several  chapters  ' are  insetted  in  the 
margin  of  the  Freneh  part  and  are  evidently  intended  for  the  infonaoalion 
of  the  European  reader  only,  as  the  views  of  the  author  are  more 
explicitly  declared  in  them,  than  can  possibly  be  gathered  from  the  text 
either  of  the.  original  or  translation.  ...  ,;f  I  :c  t-.\  J 

•     ■  \    ■  :         <■:,'.  ,tv^  w     .Kt       - ';.» twi  •  - 

!  «  Contiemt  Pexorde  o>  tont  l'cwvraje,  le  motif  qui  a  engage  Zoiwtm 
«  a  1*  awpoaer— Dedicace  de  son  Livre  a  L'fitre  Supreme-caVactere 
«  du  yrai  gourou  etas*  10000008,"    ..  -Ai  evt\*~*  1  ^ 

«  Q<a  emftient  one  grande  Weede  Die*  et  de  sea  ajttributa  et  refute  la 
«  fausse  idee  que  lea  faux  Vite  dojment  de  la  Divimt*,  abrege  M > 
cr«tfe»  d»*¥»de."  ;  ...  ,   ,     ...... :v;,.;  r.  /  -  .  u 

V  -'10*  11.*  .;  •  \./\:'t  (;  ,y,y  .'• :/->»>•  ;  ; m  v;  •  »V.W  r  ♦  \.u!f.!       ">  i 

■  ,-wvn  V.s      -  .     .;,.«.<JHAPIjrRE  rv\  ...  .  -     :!         ,  . 
(^  TnAlT^  de  Ja^reaUop  fahuleuse  des^faux         fwtflarefutatfon;  U 
*  trait*  ertsui^e,  de  la  verta  et  de  eeux  qui  soot  habiles  et  inhabits  a  lire 
le  Jfc<fa**»  : 

vti  !.*•£:•"•!  p:,    v  !  ■       , ...        1     i      »  :p;  i'-s  .     v    •:.      •  1  *  v,:  /- 

*«  Parls  du  vrai  Dieu  et  du  cults  qu'o»  doit  loi  sendntf«a  etaMissant 

"  le  cutte  du  vrai  Dieu,  il  condamue  le  culte  que  Naraiom  va*4  qu?oO 
«  rende  a  Viehnou  et  Chib." 
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*  LIVRB  *-^CHAPlTRE  1*V*  v 
'  «  Parle  des  5  opinions  fabuleittes  de  la  Creation:  la  1M«  appelle'e  Pad- 
«  mokolpo,  attribute  a  Viciinou  ;  la  2nd*  a  la  Tortue ;  la  3"e  au  Cochon;  la 
M  4"'  a  Oonech;  la  5*^  a  la  Deess'e  Biros A;  ensuite  il  parte  de  la  2nd*  Crea- 
"  tion,  attribuee  a  la  Tortue,  du  Deluge,  de  la  Metamorphose,  de  L*Etre 
"  Supreme  en  Tortue,  de  la  Creation  d'une  fille  avec  laquelle  la  Tortue 
M  se  marie,  des  3  mondes  qui  naisseift  chacun  d'un  Oeuf  que  la  fille 
"  produit  au  bout  d'un  million  'd'ans—ftr  1"  sortit  le  Chouargam  un 
'*  million  d'annees  apres  sortit  la  Terre,  du  2"a  Oeuf,  &c.  elle  crea  dans 
"  le  Chouargam,  Kachiopo  etOdite  qui  eurent  pour  en  fans  Bamon,  Indro, 
"  Coubero,  les  Geants,  de  Bamon  est  la  caste  des  Brames,  d'Indro  celle 
"  des'  Roys,  de  Coubero  celle  des  Marchants,  and  des  Geants  celle  des 
"  Choudras" 

«  CHAP1TRE  S-." 

*'  Renferme  la  refutation  du  precedent— belle  Ide'e  de  Dieu  tire'e  du 
«  vrai  Vtdam. 

»   •      -  .  *  *  1  • 

«  CHAPITRE  r*.» 

**  Contient  la  continuation  ,de  la  Metamorphose  de  I/Etre  Supreme  en 
"  Tortue,  il  renferme  le  systeme  des  Metamorphoses  totales  et  partiales,  c'est 
"  a  dire  qui  renferment  Urate  la  divinite;  systeme  qu'on  trouvera  bien 
**  developpe  dans  UOdorbo  Bedo<mAm€  V£d,  Lir.  qui  en  parle  ex  pro- 
"  /ewo,  refutation  de  ce  systeme — beau  caractere  du  vrai  dieu.  Zoimeni 
"  fait  dans  ce  chapitre  Naraion  auteur  du  faux  Chama  Ved,  remarque 
**  esBentieUe." 
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«  LIVRE  r»— CHAPITRE  Vfl 

"  Contient  la  Creation  attribute  au  Cochon,  c'est  Bramma  ou  L'Etre 
"  Supreme,  sousle  npm  de  Chib  qui  se  metamorphose  en  Cochon;  et 
"  Parvati  sa  famme  en  Truye  pour  retirer  et  soulenir  la  Terre* 
'*  description  du  Lieu  qu' habitait  Chjb." 


«•  ciiapitre  a-.? 


"  Contient  la  refutation  du  precedent." 


«  CIIAPTRE  ST." 

*'  Contient  la  description  de  la  creation  que  fit  le  Dieu  Cochon,  le 
**  fond  du  systeme  de  cette  creation  se  trouve  dans  le  corps  du  vrai 
»  Esour  Fed." 


«  LIVRE  S--CHAPITRE  <-.» 

"  Est  la  refutation  du  precedent." 

•  •  -  .  v  •  j:       '•  -i, .■•,:.'•.»• »  i    i:<  ;:.  • 


«  LIVRE  4~ — CHAPITRE  |»- 

"  Contient  le  manage  de  Chib  L'Etre  Supreme  la  naissance  de  son 
"  tils  Gonech,  la  perte  de  sa  tete,  a  la  quelle  Chib  substitua  celle  d'un 
"  elephant  ct  le  commencement  de  la  Creation  attribue'e  a  Gonech." 


"  •  •••        ■  -*.-■  •»:•  i.:  ... 


'  cbafitRe  V.t        .  •;:  •.  "•  '* 

-  « Est  la  refutation  das  fables  du  precedent."  ,  ' 

.r,  ■"■   -I       rt  "  :l  t  Z;..\.\ 

CHAPITRE  yvr  .[••'  i        .•  j  Jvl  •*» 

"  Parle  de  la  maniere  dont  Gonech  fit  les  3  mondes  avec  sea  3  yeuu 
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«  du  1"  il  Bt  1e  Chouargam;  tie  celui  du  Milieu,  la  Terre;  du  3re«  1e 
♦»  Patalam,  il  crea  \ea  3  Gkw*e7o«4,*  il  pla^a  la  OhotagurtattY  4i4hsJle 
M  Cheuargam,  le  RozoGounam  surla  Terre  et  le  Tomo  Goom^n  dans' 
«*  le  Patalam  ensuite  il  fait  la  description  da  Fatalam  qu'il  partage  en  T 
"-partrea  dorame  H  a  -partage  ee  devant  dans  lea  livres  preoedeaU,  la 
«*  Terra  en  7  Isle*,  il  assigne  le  nrm,  la  figure*  el  les  anceura  des 
•*  habitaas  de  chacune  de  ces  parties — -ce  chapitre  finit  par  deux  opinions 
44  «ur  la  nature  de  fame  lea  dns  Veiflent  qu'elle  soil  immortelle,  sans 
«  principe  et  snjttte  aux  Gounatous  et  qu'eHe  se  reunisse  et  s*i«lenttne 
•*  avec  Dieu  en  terns  da  Deluge,  c'ett  a  dire  a  la  fin  de  cheque  age* 
le  autres  -quelle  soit  mortdle  et  qu^eRe  ne;  sail  par  rapport «  Bicu 
que  ce  qiTest  au  soleil  son  image  quand  il  se  peiut  dans  FeatU**--  " 

rt'CHAWnrt  4"*."' 

.  ■**  Est  la  refutation  du  precedent.  Zqimewj  adteur  <1*  vrai  -Chama 
M  Vedam  combat  comme  faux  le  systeme  qui  fait  Tame  une  emanation 
•*  de  Dieu  qui  va  se  reunir  a  Dieu  a  la  fin  de  chaque  age;  systeme 
"qu'  Onguin,  auteur  de  vrai  Odorba  Bedo,  paroit  adopter  cemme  en 
*♦  le'pedt^veir  au-lieu.*  ' 

vi-l        U\v  n  ?-Vv       ...  '  '\  II:  ■  >  •  • 

*«  N;  J «SiETJYK evident© que  lefrai  Chama  Vedam  etle  vrai  Odorkana 
♦«  Vidam  ne  sont  pas  sortis  de  la  meme  main  et  que  le  Brame  qui  les  a, 
«  cemrmia^oes  ir»en  est  pa*  l'auteor."  ,  . 

.■.;..'.>  ....  r.*»  ••'  U'.'  rUniir.  !)»        ».  /  .-.  j  T  .       ;       t  '  .     '.  *     r '  .  - 

—   ■  ■  LI.  ■    ■■  ■ 

'  .i    .■        ■>  :  ■  ;   '.I.'.  ........  :  ■>.,',    J     .  . 

•  This  word  his  the  plural  lenniwrtioii  of  the  Telugu  language. 
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«  UVftK  5-V  CUAPITUE  r.».      •;  ..! 

"  Traits  de  b.  Creation  par;  U  Dee**?  Biroza  et  dee  3  jCroilnaloiw, 
"  ensuite  vieot  la  refutation,  et  ce  qua  c'est"  3  Gounulous  selon  les 
«  vrais  JYdom*,  ce  qu'ils  en  disent  a  donne  occasion  aux  fabks  del  foux 
««  *Vo*  sur  les  GounaJous;  le  obapilre  unit  par  euseigner  ce  qu'U  Jaut 
"  Dura  pour  so  sauver."  ,  ( ,        .,,  •  . 

**  CHAPITRE  y*,*-. ;  .  .     ,  . 
44  Dbveloppi  le  systeme  de  Dieu  aulant  qu'aroe  univeneHe,  i)  par]* 
«  aussi  dee  5  Elements  et  des  5  Ceiux,  ou  des  $  Espeoes  des  Bouhun* 
«*  apres  U  mort,  dont  le  plus  parfait  est  L»idjeutUe  aveo.  Dieu,  ce  systane 

*  CHAPITRK  jr  » 

*  *  RkfVTft  le  precedent^ 

"  CHAPITRE  4-.» 

«  Parle  de  la  roaniere  dont  Bmoza  crea  lout^futatiw^-^uveHe- 
"  idee  de  Dieu,  de  la  Loi  qu'il  donna  au  le<  hnoune*  de  l'amour> 
"  parfait,  du  ciel  ou  de  Peter ni  16  bien  heureuse,  ce  qu'il  faut  faire 
"  pour  Pobtenir;  de  la  nature  do  Dieu  et  de  L'ame,  le  tout  tire  du 
.«*•  vrai  Ke'damS*  *  i    %-i  ki         .  3- 

Thb  fallowing  is  a  list  of  the  nmnoscripts  and  a  sketch.  Qf  tbeir* 
contents.    1  have  for  the  sake  of  easy  reference  numbered  them  as  chance 
brought  them  to  notice  during  the  examination,  but  the  originals  are  not 
so  distinguished. 
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A  copy  of  the  £3our  Vednm  in  jfr&tc/ikbnly,  probably  Ilia  original 
whence  tlve  transcript  sent  to  France  was  made,  as  tlie  original  tille  of 
the  work, ««  Josour  Bid,"  which  Appears  at  the  head  of  the  first  page  has 
bee*  crossed  with  a  pen  and  the  words  «  Etour  rVdom,?>  as  it  stand*  in 
the  printed  book*  written,  above  it.  The  former  U  the  mode  in  which  the 
SarMCftAname  would  be  written  and  pronounced  at  tli£  d»aleo|  of  Beiigal^ 
and  is- in  conformity  with  the  orthography  of  tbe.  rest  of  the  work;,  the 
substituted  title  approaches  the  pronunciation  of  the  inhabUante  of  the 
South  of  India,  but  is  still  inoorreot,  as  it  ought  to  be  written  Yejkr* 
Vtdatiu  The  contents  of  this  manuscript  appear  to  be  exaotty  the  same  as 
the  printed  work;  as  I  had  'not,  however,  an  opportunity  of  perusing  Uie 
whole  of  thfc  Jatler,  It  can  only  speak  decidedly  of  the  Ibmer  part  which 
is  the  same  as  the  manuscript  It  consists  wholly  of  a  colloquy  between 
©rtouaioNTO  (SomaUta)  and  Hue* (Vya'sa)  and  is  divided  into  six 
books,  of  which  the  1st  contains,  six  chapters,  the  2d,  3d,  6th  and 
ZUi*ix,  and  the.  4th  and  5th  five  each. 

This  tnanusoript  ia  a-  quarto  volume  bound  in  black  leather.  It 
contains  that  part  of  the  «  ZozocM  form  A*  do,"  which  treats  on  the 
San&fya,  6)o.  the  whole  of  the  JSsowr  PYdam,  as  contained  in  the 
preceding  manuscript,  and  the  supplement  of  the  Etnvr  Pedum.    All  in 

•  T««  crude  oo«&  ll  Yijmth,  ti»  finhl  toQWMl  of  wkkh  u  ander  attorn,  ral«,  convertible 
to  rand  4, 
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French  only  without  the  8a*tcrit,+-\l  is  a  fair  copy  of  the  FreiicA  part 
of  some  of  the  manuscripts  hereafter  mentioned. 

■'.  ;•«••■ 

^No.3. 

A  single  section  quarto,  entitled  in  French  t  "  La  CAdJfca  du  Riknt-de 
"  JEscmr  PcTtem,"  in  Sdwcrt*  and  Freaeft.  Many  passages  are  -un- 
translated, a  corresponding  blank  being  left  in  the  French  page. 
"  Rik  Be*der  Ghakd"  is  the  Sanscrit  title.  It  consists  of  dialogues  between 
M  Poipolado,"  as  the  teacher,  and  *«  Narooo,"  .as  the  disciple.  The 
subject  of  the  first  is  the  origin  of  evU.  Narodo  at  the  commencement  aayat 
«  Vous  avee  dit  en  parlaat  da  la  creation  que  Di<m  qrea  d*abord  jua 
«*  homme  qui  devait  donner  jiaissauce  au  reete  du. genre  humain,  oe 
««  premier  hoinme  n'eatantqu'im,  jl  n'avait  par  consequence  qu'une  .figure 
«*  d'ou  vient  done  que  ceux  qui  tootles  de  lui  float  de  difterentes  figures 
"  d'ou  .vient  que  lei  uos  sonl  vertueux  les  autres  pecheurs,  yoila  que  je  ne 
«*  puis  compreodre  oette  difficulte  ne  se  trouve  point  dans  leaUteme. qui 
«*  j'ay  suivi  et  que  j'ay  enseigne  jusqu'ici,"  .  . .  ; 

This  work  is  divided  into  four  dialogues,  each  consisting  of  two  chapterst 
in  the  -former 'Naaooo,  who  may  be  considered  either  as.  the  Indian 
SwAya,  or  the  Christian,  Neophyte*  states  the  poiut  of  doctrine  or  the 
religiuus  rite  to  be  described,  which  in  the  latter,  PoiPo;,Aoo,;the  Jaa^a 
Guru,  or  Christian  priest,  confutes.  The  abstracts  at  the  end  of  each 
second  chapter  will  shew  the  subject  of  each  dialogue: — the  iirst  is 
"  Hi  rial  dokino  cbake  kormo  prodonnio  baroaon,  proton  oullacho," 
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(ttt  Tichi  daoshina  sacfe'carma  pradanya  varaham'pratharnn.uMasa*)  ren. 
deredin  French,  "  du  rifc  cJiaka  refutation  du.seiilinent  qui  fail  des  oeuvrea. 
"  4e  principe  de  lout  le  bten  «t  detout  le  toal.que  nous  epfou-VeTous."  2d: 
Dialogue;  "  it*  risi  peUimo,qhakeadiaUijUo  7<egue  kuofldonou  3  ouUacho," , 
(iti  richi  pascaima  sace  adyitmicatfofe  ^ba«danain  ul»i-«)»  "  du  risi 
"  chaka  refutation  de  la  roariiere  propose  da*? ;  le,  chajUtre,  .precedent 
"  pour  parveair  par  le moyen  de la.meditatjuff  a  Uetre  purenieot  apiritueU" 
3d  Dialogue;  «  iti  risi  .auUro  flteke  Mchjohiko  sewtte  iiarpnem  3 
"  ouUacho,"  (iti  richi  uttara  sace  vanthhaca  s'rishti  varanam  3  ullasa) 
"  du  risi  chaka  refutation  Kte  la  prekrjte  el  4e  la  ,cteatfoa  qu'oniui 
«*  attribue."  4thBialogwe2     iti  xiaft[puf!ba  riiake  Mpouiko  diuap  baro-; 
"  nem  4  oullacho,"  (iti  richi  pur3»^icic^p4nio%Tdl»yaaayaranatti.4  yirr 
la*a).  The  substance  of  this  chipter  h  not  state  I  in  tlu  French  part,  ths 
Sanscrit  means  the  refutation  «P  ther  practise  of  raeditaUou*  proceeding 
from  human  invention,  not*liViiW«iH*ority.  <     f  .  t 

:    •■<".:■-..;  .:!;<  »  i    ,  /  ..  •  :'J 

Tub  **  Zo»rfl»'der  eAaAa^'  Uko  ithe  ^:B»ou^  IV<(a>ni  ;«otfBist9  of  coif 
Ioqtties  between  diio«MOW¥o  as  teachevandBiACri  asdtficipiev  (See  tfo.  Ab 
(he  work  consists  of 'feat  >part*,  catted  bi9taroi(<oi$tara),  which  literally 
tfreansa  coHection  of  ^wordsand  may  be  wiinered  a  division,  chapter,  pt 
as  in  the  French,  a  diaUgfce*;  the  first  relates  <o  the  SiicA' tf/>la  S.idhandi 
riie  metoo^  oblainin^llb^neaiiby  the  worship  of  various  objeots  con- 


•  Uixv'n,  means  literally  that  which  U  pleasant,  »a  cnUrUinmont,  but  here  a  dinaioa,  chapter, 


crmalogire. 
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sidered  sacred,  such  as  the  SA'tacwAMAif,  <Sk>.  the  second  to  the  worship 
of  Ganbs'a,  considered  las  the  Supreme  Beiag^  the  tbi«t  relates  to  tbe 
notion  that  brutes  possess  knowledge  (*•  connoiseaace")  and  are  capable 
of  virtue  and  vice  like  hattari  betog*i  ami  lo<  "Other  points,  which,  the 
author  suppose*  to  be  WMmeeted  with  the  Hfcida  doctrine  of  the  trans* 
migration  of  soak  ?  arid  Hhef  fourth  the  mythoUigiaatacootint  of  the-  several 
Manus  and  Mamountaraai  liike  the  former,  «acfo  dialogue  is  divided  into- 
two  parts,  containing  the  statement?  of  4he*  dogma  and  the  renjtatioa,  ;  . 

K  «    »  -  i'.i'i      I  -   Y*  :;:;M--.:v  •  •  •  '*  fu-'',  '  '.        ^:  '",»■.  '-i.!1.  t  *- 

frt*s  manuscript  contains*  alsoy  the  title  WCkono  Beder  Choka?  hut 
it-is  followed  by  one  terse  only*  ri«  plank  leaves- being  teft  far  this  CM*V 
which  seems  never  to  have  be*n  written.  1 
' '  i  i  ;  f  :  i  •    '    i .    j  ■»  t  -  •    :  j 

;  Ito  hand  writing  of  this  manuscript  differs  froa*  that  in  which  the: 
Ezour  Vedam  is  written,  but  agree*  witb  that  of  the  Sdma  Vedat%  audi 
of  all  the  others  in  which  the  Sanscrit  and  French  are  found  together. 
The  Sanscrit  part  of  aR  tliesamanosori^  contain* 
variations  of  reading-  im  Uie  sanieifcand,  either  <  asserted  h>  .the  margin*  or 
interlined;  these  sometimes  correct,  sometimes  alter  the  sense  and  ar,* 
sock  as  an  author  only  would  make  to  ate  original  work.   A  singlee*-: 
ample  of  this  witl  perhaps  be  sufficient  :--a  Jiina  i*  the  "  Chaino  Bedo," 
is  thus  written  in  the  text*-*"  piaoucho*  koloohoo:  Upfetqai  biphp  bandon. 
'*  zotipsoti"  (piyu-iha  calasha  tyeotwa  visha  h  hind  am  yedi'psati)  and  an 
asterisk  over  "  pizoucho,"  refers  to  the  word  M  omrito,"  wliich-  has  the 
same  meaning,  in  the  margin,  indicating  that  the  author  intended  the 
line  to  be  read  "omrito  koloshon,"  «C.  and  this  substitution  agrees  with  the 
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FrnwA,;  ^shich «>  cejeUenui  «n.  rofca 
M  s'ennivre  de  venaio*'*  -  ' 

No.  4; 

A  **tH.i  eeetkav  quarto,  raAher  4e*-  ttav  the  ptte<wdiog&  -entHfcd 
«  Otterta  i^der  Chaka"  in  8o«*crtftand  J«V^.— ileoasilteof  cfour^a- 
loguesibetvjuei*  0  Ovri?1  (Ajfu^aad:*  Qsnetft*?'  (ANcuiuts^  o»  thesavtaftlv 
subject**  stated,  cv  Uia  aiirtracK  appandfldy  |o>  e#ajhif^,Cf^ed>,l^^ 
T4*  l«awWoo.of  this  >wrjt  thua.<5otfiine«ce».^  ;HATW*;J?ey,eote«dii  de 
*  votre  bouch*  L!Qd*rba  V4dx*  jfc.voudiaii.Ken  ewwre  apprend^dw 
«  voua  queJqtjeheapedieot  facile  pwrj4etri4^  ^#ff*c*iv  |e»p«olva.  4'en> 
*'  appro  uu.  dans  ce  gout  dan*  le  tqmp»<yte«  je  deij^»iw  dfrnfl  le  hangup)} 
"  dechaq  je  vou*  en-ferei  part  si,  you*  me  promeitez  de  ne  vous  msiti^e^) 
^  cotere."-  The^words  here  underlined, occur  again  at  the  conclusion.^ 
the  next  speeeh.of  ATai,  when,  the  typing  marginal  note  is  referred  to, 
"  >»  **■ a  du  Bea-wo/ei:'  tlm  seems  to  corroborate  tfie  notion  that, 
these  works  were  composed  i»  Bengal. — The  titles  of  the  several, 
dialogues  .in,  the  French,  part  are  "  de  Podorba  chaka  refutation  du, 

genre  de  penitence  proposee  dans  le  chapitre  precedent." — The, 
penance, ^ere  ail uded  to,  should  rather  be  called  an  expiation,  as  it  is  the 
prayjtfchittam,  prescribed  in  the  Dherma-^dHram^,  for  the  slaughter  of  a 
cow,  manslaughter,  etc.  "  De  lVdwbo.  chaka  refutation  de  la  meditation 
u  qui  a  pour  objet  et  qui  so  termine  au  pronobo*"— de  l'odorbo 
tt  ohacko  refutation  du  genre  de  penitenoe  appetfee  otoi"— •  '*  de  .Pbdorbo 

chako  refutation  du  rentknent  quisoutient  que  c'est  la  vulonte  qui  est 
J*  purine  et  du  genre  de  penitence  proposes  pour  cela," — At  the  end  of 


Digitized  by  Google 


the  manuscript,  this  remark  U  found?  "ce  livre  et  entre  lea  mains  rdeitous 
M  les  Powoitudu*  c'est  fair rituel." 

The  "  Chatna  Vtdanf  noticed  at  the  commencement  of  ^ikis  paper, 
hon  two  sections  foolscap  and  is  endowed  "  C/ulmo  Veddm,'  1"  cajer" 
(Cahier).   Besides  thi^  there  are  dflfcr^brtions  of  this  *Yd«,  indorsed 
severally.  *'  Do \  GharhaJ  VedSon^'S^  eajer"  in  one  ■  section premier-1 
cayer  dela^  supplement!  du  Chama Vedam**' (in  Sanscrit,  "  Chamo  lit  der 
V  Oupo  BffdV)  in  one  eectiottt  **3^  4»*  et  &**  cajer  de  supplement  da 
Gfkimo  Vedm"  in  four  ectetions  •  The  first  of  thesels  in  fVeacA  <mly,J 
the  otlifers  m  tfYenc/*  ami  Sanscrit.  .The  first  consists  of  -  dialogues  be^J 
tweeri  ZbiiweNi  and  Nara^on;  respecting  the  "Panchangon   and  the' 
astrol6gical  notions  of  •  the  Hindu*,  wluch/  it  professes  to  refute.  The 
several1  sections  of  the  secdndi  also,  consist  6f  dialogues  between  the 
same  persons,  "but  with  a  change  of  character, 'for  here  ^araiom  is  made 
the  teacher  and  Zoim*ni  the  disciple.    The'  translation  of  that  indorsed 

premier  cajer,"  commences  thus:  "  Zoimeni  enchante  dela1>eaute  du' 
"  Ye  dam  qu'il  venait  d'cniendre  et  charme  tout  ala'Tois  de  verites  qui  y 
«  sont  continees  y  prit  gout  et  dans  Vempressemeut  d^n  ' kpprendre  . 
•*  d»a vantage  s'adresse  de  nouveau  a  "Naraion  et  lui  flit'  continues- 
«  seigneur  a  m'mstruirede la  nature  du  premier  etre  et  a  me  developer 


*  Tki ii>waxd *u 'the  nomiaatiTe  masculine  tanmnatioa  oftke  Tfcfof*  language:  it 

priest, 
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**  ses  grandeurs."  The  general  subject  is  explained  by  this  extract. 
The  third  section  is  the  same  in  form  as  the  preceding: — the  Sanscrit 
abstract  of  the  first  chapter  of  that  indorsed  **  3™  Cajer,"  is  «  M 
"  Oiomo  Ou/>a  i*t<cfeadia,pro]iriteDu^^  (iti 
Saw  Ujta  Vede  adya  PracriU Durga'  avataracat.uana  pallavam),  which 
may  be  rendered,  the  section  of  the  Sama  UpaVedam,  containing  the  ac- 
count of  the  Aeatdrams  of  the  goddess  Durga',  considered  as  primeval 
nature;  the  whole  relates  to  the  several  Proctitis and  Avatar  am*  detailed 
by  ".Zoimeni,"  and  refuted  by  "Naraion-,"  the  abstract  of  the. last 
chapter  ends  with  a  speech  of  Naraion's,  answer  to  an  account  .given 
by  Zoimeni,  of  the  four-faced  Brahma',  of  which  tlte  following  is  the 
commencement:  "  J*ay  entendu  tout  ce  que  tu  vjens  de  dire  au  snjet  de 
"  Brahma  aquatre  visages,  tout  ce&eqhiaepuce  taction,  un  pure  meusonge 
"  ecoute  moijevay  Oen  covaincre;"— and .  it  ppricjudes  by  denying*  the 
divinity  of  Brahma,  and  asaei  Uag  lum  to  have  been  a  man  in  all  respect* 
resembling  other  human  being*  ... 

"Connected  with  the  last  mentioned  manuscripts  is  a  single  section, 
containing  detached  passages  in  Fe«nck  and  Sanscrit,  with  many 
alterations  and  corrections:  it  appears  to  consist  of  original  notes  to 
facilitate  the  composition  «f  the  several  parts  of  these  works. 


*  A*  ostract  i*  bcremftcr  given  , from  thU  part  of  this  inaaoicript,  as  a  specimen  of  the  French 
translation. 

G 
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No.  6.  ' 

The  next  manuscript  to  be  noticed  is  one  apparently  older  than  any  yet 
mentioned,  though  written  in  the  same  hand :  it  is  on  foolscap,  bound  in 
parchment  and  is  much  stained  and  worm-eaten :  there  is  no  general  title, 
but  the  first  leaf  of  the  French  is  headed,  "  Du  Sandia,"  and  the  abstract 
after  one  of  the  books  mentioned  is  "  De  Zozochi  Kormo  Be'da,  des  actions 
"  propres  des  jBrames,  refutation  du  sandia  de  midi." — It  professes,  there* 
fore,  to  be  the  Carmacdridam  of  the  Yejur  V(da,  containing  a  refuta- 
tion  of  the  ceremonies  observed  in  performing  the  Sandjhxja  at  noon. 
This  work  contains  an  account  of  all  the  Brahminxcal  ceremonies,  as 
prescribed  in  the  SmrUis  arid  what  the  author  calls,  the  "  Refutation,"  of 
each;  the  interlocutors 'are, 'as  in  the  other  Ezovr  Fetferm,  44  Biach!,,# 
who  gives  the  detail  of  the  several  ceremonies,  and  14  Choumonto,""  who 
refutes  them.— Each  book  or  chapter,  as  in  most  of  Hie  other  manuscripts,, 
is  regularly  dirided  into  two  parts,  as  here  indicated;  the  account  of  the 
ceremonies  and  the  refutation  of  them.  The  following  is  air  extract  from 
the  38th  book :  **  38  Livre,  du  Zozochi  Kormo  Be  do  de  la  maniere  de 
"  donner  la  vie  aux  idoles  et  de  le9  animer  $"  being  the  commencement  of 
the  second  part  or  refutation.  "  C.  Tu  viens  de  me  faire  part  des 
"  grandes  ceremonies  qui  sert  a  animer  un  statue  et  a  lui  donner  la  vie, 
«  tu  a  dit  d'abord  que  les  Chovtres  ne  peuvent  point  faire  cette  ceremonie 
"  et  qu'ils  doivent  appelleY  un  Brame  pour  la  faire  en  leurs  noms.  Dieu 
"  a  ciee  les  quatres  castes  pour  pratiquer  la  vertu  si  e'est  done  un  act 
"  du  vertu  de  faire  pareille  chose  pour  quoi  en  sont  Hs  exclus?"  The 
last  book,  "42  livre,"  of  this  work  ends  thus:  "Du  Zozochi  Kormo. 
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**  Bedo  refutation  de  ce  qui  a  este  dit  au  sujet  des  epreuves" — "  Ui 
Zoz.  Kor.  Bed,  noro  krite  porikia  barono  bibeko— 42  livre." 
"  Fin  de  VEzour  VtTdam." 
"  Jesus.  Maria.  Joseph." 

- 

  •  -  .  .  ,. 

No.  7. 

The  manuscript  next  to  be  noticed  is  in  large  quarto  or  jjmall  folio* 
bound  in  parchment:— it  is  written  iiv  the  same  hand  as  the  rest,  but 
feirer  ami- has  fewer  corrections:*— it  is  less  damaged  and  apparently  not 
so  old  as  the  one  last  noticed  —On  the  back  of  the  first  leaf,  the  title  is 
thus  written:  *'  1"  Livr  Rtfc  Vidctmf*  and  the  translation  is  headed 
» Rik  B£der  Oupo  Bed.*  This  manuscript  which  is  probably  the 
largiest?  of  the  whole,  though  it -does  not  greatly  exceed  some  of  the 
otberev  contains  eiglit  sections  of  nine  sheets  -each *  *r,  288-  pages  t 
each  page  contains  about  56  lines  of-  sixteen-  syllables  each,  being 
the  JuiJf  stanza  of  the  Amuahtwp  or  S/o'oa  Vrtttam>  and,  consequently, 
the- whole  work  consists  of  16, 128  lines  or  8,064  stanzas.  At  the  end  of 
this  manuscript  are  two  dates  ©o,  a  slip,  of  paper,  on  which  the  conclud- 
ing line*  of  the  translation  are  written,  one  is  "Aanee  1732,"  the  other 
»  Annee  l75* .»  T4>is  work  professes  to-be  an  U/w  Vtd*  of  tfa  JZfe  V€d*h 
H commences  as  follows:  "Nab ado  n'etant  entierement  point  satisfatt 
**  de  ce  qu'il  venait  d'entendre  au  sujet  de  la  creation  chercha  a-  proposer 
«-de  nouveau  se«  dontes  a  Poipolado  et  luidit:  N%  J'ay  entendo  seig- 

•  Th«  title,  which  is  in  the  Tamil  language  and  character,  U  correctly  spclt,  according  to  the 
prthc graphy  of  that  language  fruccu  Vidam. 
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"  neur  cc  que  vous  vencse  de  ine  dire  au  sujet  de  la  creation  mais  je  ne 
44  suis  point  pleinement  satisiait;  ayez  la  bonte  d'entendrea  voire  tour 
44  ce  que  j'en  say  moi  mesme  ct  ce  que  j'en  ay  entendu  dire — je  viens 
"  souinettre  le  tout  a  voire  examen— je  trouvray  dans  vos  ^espouses  de 
*4  quoy  achcver  de  dissiper  ines  erreurs." — The  abstract  of  the  first 
chapter  is:  44  Du  liik  Opo  Bedo  du  sisteme  qui  donne  au  monde  la 
44  figure  d'une  tleur  et  des  grandeurs  de  la  deemt  Ta'ra'  qui  habite  sur  la 
44  lc,e  fueille  a  Pratt"    This  chapter  commences  by  stating,  that 
44  Durga  Petre  Supreme,  Petre  eternal,  a  ,prw  «ous  le  no  in  de  Ta'ra'  una 
44  figure  humain  et  paroit  soubs  la  figure  de  uoe  femme  .pourque  les 
44  hommes  puissent  plus  aisement  fixer  «ur  die  leura  imaginations  et  leurs 
44  coeurs,  elle  qui  cree  qui  conserve  et  qui  detruit  tout  c'est  <Ue  aussi 
44  qui  soubs  different*  noms  exerce  la  mesme  puissance  dans  tous  les 
44  autres  differentes  pais.    l*e  miuislre  qu'elle  Pe»tchoisee  pour  •commm- 
44  niquer  aux  hommes  ses  ordrcs  et  pour  conservertont  ce  quelle  jl  cree 
44  est  une  oye  ("«  Qneko,"  /f  cmuo),  blanche  d'une  grandeur  *xtraordi- 
44  naire  qui  la  transpose  -d'un  lieu  a  un  autre  avec  la  meme  rapldite 
44  que  le  vent.    Le  principale  occupation  de  cette  oye  est  de  celebrer 
•4  les  grandeurs  de  la  dcesse  et  de  dire  incessament — Deepe  qui  avez 
44  donne  Petre  a  Brahma,  a  Roudro,  a  Indro,  «t  .qui  avez  cree  tontea 
44  cl ioscs  pour  quelle  fin  m'avez  vous  cree  moy  tweeuie  digues  me  don- 
"  ner  vos  ordes  et  in'apprendre  ma  destinee."    Then  the  work  proceeds 
in  a  dialogue  between  the  goddess  and  44  L'Oye,"*  in  which  tlie  iprinci* 

*  The  word  thus  traolatcd  in  the  origin*],  "  Oiuho,"  Hanua,  is  efcher  the  »w*a  eTthe  phcenieopte- 
ros ;  in  Southern  India  the  former  »  usually  represented  u  the  vehicle  of  SAxvtw.vn ,  and  of  the 
gocl<Jc«  T\  R.v-here  mentioned  (called,  alio  the  black  Sakmwati  ),  and  at  C<i<i  the  latter:— Tlcre  are 
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pal  part  is  borne  by  th&formeri   She  instructs  her  pupil  in  every  thing 
relating  to  Ihe  arrangement  of  Uie  universe  which  she  thus  describes : 
»*  La  fleur  qui  compose  ie  monde  re  pond  it  la  decsse  eat  elle  mesme  com- 
"  pose  de  dix  feuilles  je  dois  me  rpetamorphoser  sur  chacune  des  ccs 
u  feuilles  at  y  paroUre  soubs  diffe  rente,  figures  turaur-a^-  la  mesme  sort  ct 
"  tu  instruuras  les  homme*  des  different  vertus  qu'Us  doivent  pratiqner  et 
M  quete  sfml  les  sacrifices  qu'ils  doivent  raWrir/V—TJieiv  follows  ,  an 
account,  of.  t^e  fust  leaf- of  the  flower,  which  constitutes  the  first  part  of  the 
chapter,  which  b  succeeded  by  a  refutation  as  in  the  fornix  manus- 
oripte:  ihe  abstract  of  the-  last  part  of  the  second  chapter-  isf  **  -Rik 
u  Ope  Bedo  refutation  de  aecoude  feuilie  et  des  grandeurs-  de  Bima;5* 
each  of  the  ten  leaves  of  the  flower  of  tjie  universe  and  the  ten  Acaldrams 
of  the  goddess  being  described  and  refuted  in  a  separate  chapter. — The 
title  of  the  second  division  of  this  woris  is  the  "  Rife  Cormo  Bedo  ;V  it  is 
nearly  the  same  in  form  and  substance  as  the  "  Zozocke  Kormo  Bedo 
each  chapter  is  divided,  as  in  tlth  work  into  a  statement  of  the  cere- 
knouiesaud  a  refutation  of  them;  it  treats,  first,  on  the  several  modes  <  f 
performing  penances  or  expiations  ("des  peuitences  pour  les  peclics";, 
of  daily  ceremonies  (>4  des  actions  jouoalieres") ;  the  morning,  noou  au  I 

»■  t      ■••       '■■    ■  -•  ■     -  ■  — ■  ■■■ 1  1       ■  .■  -  

three  distinctions  of  Ifamsa,  the  MyS-Ilamta,  with  a  milk  white  body  and  deep  red  Leak  and  leg*, 
this  i«  the  p!i«nicop(ero»  or  flamittgo :  the  Maiikacsha-Hamsa,  with  brownish  beak  and  logs,  and 
the  DjiiiriwutfUro-Hamia,  with  black  beak  and  leg*,  the  latter  u  the  European  Jwan,  the  former  a 
▼ariety.— The  gait  of  an  elegant  woman  is  Compared  by  the  lUnda  poets  to  the  proud  bearing  of  tiio 
swan  iu  the  water;  Sj.nnui it,  making*  mistake  similar  to  that  in  the  text,  translates  a  pas«j&*  in 
which  this  a'a  s.^a  occms  »u  word*  to  the  fotlonuif  .purport  j  her  gait  resembled  that  a f  tac  U <,;:<•. 
Othw  writers  hare  fallen  into  the  same  error, 
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evening,  sandhya;  the 'festival*  observed  m  the  sei/eral  months  of  the 

year,  &c.  &c.  i.  -V  \«  '  *'■ 

.    i  1  *"         J  I  t'tW    ',    .  *•  ■■     .    '  '" 

'       No.  8. 

Is  five  sections  placed  under  the  same  cover  as  the  foregoing,  but  not 
belonging  to  it,  being  written  less  closely  and  on  older  paper,  is  found 
another  part  of  the  "  Zosochi  Kormo  Bedo  — it  is  defective  at  the 
commencement  and  ends  with  the  fifth^book,  "5  Livre."  The  abstract 
at  the  end  of  the  first  chapter  it  contains  is — "  Du  Zozocho  Kormo 
'*  Bedo,  refutation  de  ce  que  se  pratique  dans  le  mois  achino  et  en  particu- 
*'  tier  du  sacrifice  de  Durgua."  It  treats  of  the  various  sacrifices  and 
offerings  to  Durca",  CalY,  &c.  ore. 


Having  afforded  a  general  view  of  the  contents  of  these  manuscripts^ 
I  shall  add  a  few  conjectures,  very  imperfect  certainly,  as  to  their  origin, 
and  some  remarks  on  the  mode  in  which  the  forgery  has  been  executed. — 
There  prevails  among  the  more  respectable  native  Christians  of  Pondi- 
ckerry  an  opinion,  on  what  authority  founded  I  know  not,  that  these 
books  were  written  by  Robbrtus  de  Nobilibus:*  this  personage,  of  the 
Society  of  Jesus,  and  the  founder  of  the  Madura  mission,  long  the  most 
flourishing  of  any  that  ever  existed  in  India,  is  well  known  both  to 


*  Ro ursTut  ok  Nobiliius  or  Robert  bx  Nomlm,  »  new  relation  of  his  holincu  Ma*cku.us  tiie  IT. 
aa<l  the  nephew  of  Cardinal  Bulajuuv,  founded  the  Madura  mission  about  tke  year  l$ZQ.  See  note  A~ 
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Hindus  and  CImstian$>  under  the  Sanscrit  title  of  Tatwa-bodha  Swam  i, 
as  the  auttior  of  many  excellent  works  in  Tamil,  on  polemical  theology. 

In  one  of  these,  tbe  Altrna-nirnaya-vwe'cam,  he  combats  the  opinions  of 

«  '   ■  f.T;  't  i.'  ,* 

tlie  various  Indian  sects,  on  the  nature  of  the  soul,  and  exposes  the  fables 
with  which  the  Purdnas  abound,  relative  to  the  state  of  future  existence, 
and  in  an  other,  Punerjenma  A'csh6pay  he  confutes  the  doctrine  of  the 
metempsychosis.  Both  these  works,  in  style  and  substance  greatly  resem- 
ble the  controversial  part  of  the  Pseudo-Ve'das ;  but  these  are  open 
attacks  on  what  the  author  considered  false  doctrines  and  superstitions 
and  no  attempt  is  made  to  veil  their  manifest  tendency,  or  to  insinuate  the 
tenets  they  maintain,  under  a  borrowed  name  or  in  an  ambiguous  form. 
The  style  adopted  by  Robertus  de  Nobilibus  is  remarkable  for  a 
profuse  intermixture  of  Sanscrit  terms;  these  to  express  doctrinal  notions,* 
and  abstract  ideas,  he  compounds  and  recoinpounds  with  a  facility  of 
invention,  that  indicates  an  intimate  knowledge  of  the  language  whence 
they  are  derived,  and  there  can  be  no  doubt,  therefore,  that  he  was  fully 
qualified  to  be  the  author  of  those  writings.  If  this  should  be  the  fact, 
considering  the  high  character  he  bears  among  all  acquainted  with  his 
name  and  the  nature  of  his  known  works,  lam  inclined  to  attribute  to 
him  the  composition  only,  not  the  forgery,  of  the  Pseudo-Vedas.^  It 


•  He  first  translated  in  IWfthe  prayers  of  tbe  Catholic  church  as  uiod  by  the  Christiant  in  the 
south  of  India,  and  all  terms  employed  by  them  to  cmwey  ideas  peculiar  to  the  Ckrutian  faith  are  derived 
from  him :  they  are  found  in  Bason's  Tamil-Latin  Dictionary,  under  reference  to  his  authority. 

+  See  note  A.  The  passage  quoted  from  Moshejm  was  pointed  oot  to  me  after  this  paper  was  written. 
Which  is  juster,  the  character  Robertus  ds  Nomubos  bears  in  India  for  probity  or  that  he  appears 
to  bare  obtained  in  Europe  for  fraud,  is  not  for  me  to  determine.  I  shall  only  remark,  that  it  was  long 
the  &uhion  for  Prolsttanl  writers  to  calumniate  indiscriminately  the  Jcsuitt. 
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is  not  improbable  that  the  substance  of  them  as  they  now  exist  is  from 
his  pen,  and  that  they  consisted  originally,  like  his  works  in  Tamil,  of 
detached  treatises  on  various  controversial  points,  and  that  some  other 
hand  has  since  arranged  them  in  their  present  form,  imposed  on  them 
a  false  title,  transcribed  them  into  the  Roman  character  and  translated 
them  into  French.  To  effect  this  would  have  been  easy  and  would  have 
required  comparatively  but  little  knowledge  of  the  Sanscrit:  the  dissertations 
were  probably  divided  by  their  author,  as  they  now  stand,  into  a  stale* 
ment  of  the  points  in  controversy  and  a  refutation  of  them ;  all  that  was 
necessary,  therefore,  was  to  prefix  the  prosaic  introductions  and  to  add 
the  final  abstracts  containing  the  title  given  them,  and  they  received  at 
once  the  form  they  now  bear.  This  supposition  appears  sufficient  to 
account,  for  every  appearance  which  they  exhibit;  it  explains  why  the 
Sanscrit  does  not  appear  in  its  appropriate  character  and  orthography, 
in  which  it  is  dilficult  to  suppose  it  was  not  originally  written  by  the 
author,  and  it  also,  explains  (what  I  shall  proceed  to  demonstrate),  why 
the  translation  is  not  always  a  faithful  version  of  the  original. 

The  Sanscrit  scholar  will  readily  perceive,  that  the  whole  of  the  French 
translation  of  the  extract  from  the  "  Chamo  Vedo,*9  is  loose  and  defective, 
and  this  will,  also,  appear  by  a  comparison  of  it  with  the  English 
translation.  In  the  5th  line  of  the  invocation  one  of  the  epithets  applied 
to  the  deity  «  Okiorum  (Acsharam),"  is  rendered  in  the  French  "  Une 
«  syllable  compose  son  mow,"  a  version  for  which  there  is  no  foundation 
whatever ;  Acsfiard  it  is  true,  as  a  noun  substantive  in  the  feminine  gender, 
signifies  a  letter,  but  Acahara~d-am,  as  a  noun  <  f  quality,  and  an  epithet 
applied  to  the  deity  means,  tlu  mdctlructible,  the  infinite.   The  rest  of  the 
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version  of  this  extract  to  the  end  of  the  invocation,  bears  but  little  resem- 
blance to  the  original,  as  a  comparison  of  the  two  last  lines  with  the 
translation  will  sufficiently  demonstrate. 

Pare 4 a  paramdnanda  saraddgata  vattala. 

O  high  Lord!  O  pre-eminently  happy,  O  merciful  to  those  taking 
refuge  with  thee  I 

"  II  est  hcureux  et  heureux  par  lui  mesme,  il  est  enfin  le  comble  de 
"  toutes  perfections  et  au  dessus  de  toutes  nos  connoissances." 

Trdhi  mam  earund  sin&hd  muctiddya  namastutd. 
Deliver  me,  O  sea  of  mercy !  for  the  sake  of  beatitude  reverence  to  thee ! 
*'  C'est  au  dieu  qui  a  pour  ceux  qui  Penvoquent  la  lendresse  d'un 
"  vray  pere  que  j'offre  mes  adorations  et  mes  hommagcs." 

Though  the  turn  given  to  the  last  may  be  conformable  to  French 
taste,  it  is  scarcely  possible  that  the  translation  of  these  verses  could  have 
proceeded  from  the  pen  of  the  author  of  the  original. — The  concluding 
sentence  of  this  part  of  the  translation  "  Et  e'est  par  la  queje  commence 
"  le  Here,"  fcc.  is  entirely  wanting  in  the  Sanscrit* 

* 

This  comparison,  however,  though  the  selection  of  the  passage  on 
which  it  is  founded  was  entirely  fortuitous,  certainly  affords  a  less  favor- 
able idea  of  the  manner  in  which  the  translation  is  executed,  than  in 
general  it  deserves:  I  subjoin,  therefore,  an  extract  from  the  '*  Chamo 
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* 

"  Oupa  Bedos"  correcting  the  orthography  of  the  Sanscrit  and  adding 
an  interlined  literal  translation  in  English* 

Brahmana  iswara  nit  yam  rfdvatdrascha  nischayah. 
Brahma  is  not  the  eternal  God  and  certainly  not  an  incarnation 
of  him, 

Na  nrisfui  tasyajagatah  civalam  naram'pacah. 

Nor  is  he  the  creator  of  the  world,  he  is  merely  a  human  being. 

Yathd  twam  cha  tatkd  sahi  vtie'sha  ndsti  cinchona. 
And  as  thou  art,  so  is  he,  there  is  no  difference  whatsoever. 

Srishtin  ndsampdUmantu  criyati*  sa  swayam-prabhuh. 
Creation,  destruction  and  preservation,  these  caused  he,  the  self-ruling 
Lord. 

Tasy'dvatdra  ndsty  €ta  gunddisparsyananv  tath*. 

To  him  there  is  no  incarnation,  nor  the  contact  of  quality  and  the  rest. 

Na  vivdham  striyah  swargam  caddchit  api  vidyante. 

Nor  are  marriage,  women  or  a  peculiar  heaven  in  any  way  known] 
to  him. 


•  Tm»  ought,  to  preserve  the  serue  exactlj,  to  be  Carte,  i„  the  actWc,  or  Cdravati,  the  cau*!  or 
to  preserve  theatre,  <W,  the  ^  form  of  ft*,  Do;  CriyOi*  the  pa^e  for*  and  bcorre^ 
therefore,  made  to  gOTern  the  accuiathes  in  the  i 
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Tasmdl  bhrdntim  paretyajya  Brahma  drddhanam  euru. 
Therefore,  quitting  delusion,  do  reverence  to  the  Supreme. 

Anyet  sevam  swapna  hdyam  cat  ham  tasmin  ratincharet. 
All  the  rest  is  a  dream,  why  place  affection  on  it  ? 

"  Lb  Brauma  a  quartres  visages  n'est  certainement  pas  le  premier 
"  etre,  il  n'en  est  point  une  incarnation,  ce  n'est  point  lui  qui  a  cree 
"  tout  ce  que  nous  voyons;  il  n'est  qu'un  homme,  un  homme  comme  toy 
"  et  entre  lui  et  toy  il  ne  a  nulle  difference.  Cest  le  premier  etre  qui 
"  seul  a  cree'  toutes  choses  c'est  fui  qui  les  conserve  et  les  detruit  a  son 
u  gre  mais  cet  estre  ne  s'est  point  encamp  connue  tu  le  dis ;  il  ne  s'est 
u  point  uni  aux  gounalou ;  il  n'a  jamais  eu  de  commerce  avec  les  femmes, 
"  c*esl*  une  impiete  de  dire  et  de  le  pemer  quittez  done  tout  ce  qui 
**  n'est  que  prestige  et  mensonge  pour  ne  t'attacher  que  lui."-f* 

Ii4  the  former  part  of  this  version  the  sense  of  Che  orginal  is  preserved 
with  sufficient  exactitude,  but  that  of  the  three  last  lines  is  greatly  ob- 
scured. Comparing  this  with  the  former  extract,  a  generally  correct 
notion  may  be  formed  of  the  mode  in  which  the  whole  translation  b 
executed,  and,  notwithstanding  the  identity  I  have  noticed  between  the 

♦  Not  in  the  original. 

t  The  whole  scope  of  these  writing*  may  be  inferred  from  this  extract:  the  intention  is  eridently  to 
destroy  the  existing  belief,  without  regarding  consequences  or  caring  whether  a  blank  be  substituted  for 
it  or  not.    To  tbe  doctrine  here  taught,  as  preparatory  to  a  system  of  deism,  nothing  can  be  objected ; 
but,  after  the  teacher  has  succeeded  in  ctmrinring  his  pupU  that  the  deity  netcr  was  incarnated,  how 
is  he  to  instruct  him  iu'  the  mysteries  of  the  Christian  faith  ? 
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hand  writing,  both  of  the  Sanscrit  and  French,  throughout  the  manu- 
scripts,  for  those  may  be  copies  only,  1  think  the  judgement  which  will  be 
formed  will  lead  to  the  conclusion  against  the  probability  of  the  author 
and  translator  of  these  works  having  been  the  same  person,  and  though 
the  establishment  of  this  point,  will  not  prove  the  truth  of  the  conjecture 
I  have  ventured  to  offer  on  their  origin,  it  will  corroborate  any  circuro* 
stances  which  may  be  hereafter  discovered  tending  to  establish  it. 

The  conclusion  would  be  natural,  that  a  person,  who  had  acquired 
such  an  extensive  command  of  the  Sanscrit  language  as  to  be  qualified 
to  compose  these  works,  and  such  a  knowledge  of  the  ceremonial 
observances  and  religious  tenets  of  the  Hindus,  as  to  enable  him  to 
compile  the  materials  of  which  they  are  formed,  would  have  made 
himself  acquainted,  also,  with  the  form  and  substauce  of  the  writings  he 
was  about  to  imitate,  as  essentially  necessary  to  the  success  of  bis  forgery  % 
on  the  same  principle,  indeed,  however  different  the  motive,  that  a 
common  swindler  imitates,  even  to  the  minutest  stroke,  the  signature  of 
the  person  he  intends  to  defraud.    And,  thus  ooncludiug,  it  might  cer» 
taiuly  be  expected  that  these  Jesuitical  forgeries  were  nearly  the  same 
as  the  real  Vtdat;  that  they  were  the  same  in  general  arrangement, 
style  of  composition,  as  verse  or  prose,  and  in  matter,  as  for  as  compatible 
with  the  intentions  of  the  author:  in  none  of  these,  however,  do  they 
bear  to  the  writings,  the  title  of  which  they  assume,  the  most  distant 
resemblance. 

The  contents  of  the  several  Veda*  and  their  general  character  are 
well  explained  by  Mr.  Colkbrooke,  in  his  Dissertation  "  on  the  Vtda* 


Digitized  by  Google 


Modern  Imitation  of  tue  Vejus,  &c. 


37 


"  or  Sacred  Writings  of  the  Hindus,"  m  the  eighth  volume  of  the  Scia- 
tic Researches,  and  the  veil  in  which  ignorance  had  shrouded  these 
writings  has,  therefore,  been  removed.  More  recently,  translations  of 
parts  of  them  have  been  made  ;*  but  much  remains  still  to  be  known, 
and  the  following  observations  on  their  arrangement,  substance,  and 
style  of  composition,  if  not  possessing  the  recommendation  of  complete 
novelty,  may  perhaps  be  found  to  afford  some  addition  to  the  knowledge 
we  possess  on  a  subject,  which,  until  lately,  was  involved  in  impenetrable 
obscurity :  they  are  here  introduced  to  prove  the  assertion  made  in  the 
preceding  paragraph  and  tn  shew  that  in  these  particulars,  the  Pseudo- 
Vedas  differ,  toto  calo,  from  the  genuine  Ve'das, 

The  four  Vedas,  including  the  AlViarvana  under  that  title,  are  each 
commonly  divided  iuto  two  parts:  the  Purva-cdridam,  the  anterior 
division,  also  called  Canna-cdndam,  the  division  on  works;  and  the 
Uttara-cdridam,  the  posterior  division,  also,  called  tlie  Jnyana  or 
Brahma-edndam,  the  division  on  knowledge  or  on  Goo.  The  former 
relates  to  religious  works,  appoints  sacrifices  and  other  ceremonies,  and 
prescribes  the  mode  in  which  they  are  to  be  performed.  The  latter 
relates  to  spiritual  knowledge,  teaches  the  being  and  nature  of  the  god- 
head, of  the  soul,  &c.  The  substance  of  each  of  these  great  divisions  is 
technically  arranged  under  three  heads:  First,  Vidhi;  Precepts,  teaching 
in  the  Purva-earidam  the  fruit  to  be  expected  from  every  rite,  as 
i.    ■  -  1  1      ■  i   1     ...   ■  ==^== 

*  The  iiltpani*h.J,  with  a  filiation,  U  appandid  to  Dr.  Carey's  Samerit  Grammar,  and  of  this 
aad  of  the  Cenbpanifhm,  a  f.v^ua,  after  Sa>cara,cha  kxa  s  Commentary,  has  been  made  bv  R»m 
Miux  Raj,  ami  puwtislni  al  Calcutta. 
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Swarga-cumnh  agnislttdman  curyut,  He  who  desires  to  obtain  the  hea- 
ven of  the  inferior  deities,  let  him  perform  tin-  sacrifice,  called  Aguish' 
to  ma,  anil  in  the  Uttara-cdndam,  the  merit  obtainable  through  medita- 
tion, by  which  the  devotee  approximates  to  u  true  knowledge  of  Goo, 
the  nature  of  the  soul,  &c.  as  Mdcsha-cdmnh  dtmdnam  'jdn'ydt,  lie 
who  desires  eternal  beatitude  must  understand  the  nature  of  spirit. 

• 

Secondly,  Mantram;  in  the  Purca-cdndam,  this  term  includes  Prayers 
and  Hymns,  addressed  to  various  deities  and  appointed  to  be  used  at 
sacrifices  and  other  religious  riles,  as  that  found  both  in  the  Ric  and 
Yejnr  Vtda,  and  used  in  the  performance  of  the  Homam,  or  daily  oblation 
of  fire,  beginning  Agni  vi  swab  hue,  &c.  Fire  who  devourcst  the 
tcorld,  &c.  In  the  Uttara-candam  it  is  applied  both  to  Hymns  and  Solemn 
Addresses  to  the  Supreme  Being  and  Didactic  Explanations  of  his  nature 
and  attributes,  as  that  part  of  IheTaitn ;)/'<> pan i*hat,  beginning  Brahma 
vijnydnam  anantam  satyam,  &c.  The  Supreme  is  essential  intelligence, 
infinity,  truth,  &c.  Thirdly,  brdhma-nam ;  *  this  term,  as  applied  to 
the  Purva-caridam,  embraces  two  distinct  things : — it  is  given  to  Pre- 
cepts declaring  the  mode  in  which  religious  rites  are  to  be  performed, 
thus:  Yedyanud  hrit  agu'dvastamiydt  yejnyd  ndsyet,  If  the  fire  be  tak' 
en  up  when  the  sun  has  set,  the  sacrifice  perislies ;  or  it  is  synonymous 
with  the  Ilihdsa  or  narratives  found  in  this  portion  of  the  Vcdam;  in 
the  Uttara-cdndam,  it  is  also  synonymous  with  the  Itihasa  and  is  ap- 
plied to  precepts  teaching  how  a  knowledge  of  the  Supreme  Being,  the 
nature  of  the  soul,  &c.  may  he  obtained,  of  which  the  following  sentences 

*  Maiitram  and  Br  ihma-nim,  a<  collective  term*,  hate  a  meaning  C'-.  V  rent  from  those  here  assigned 
them;  as  explained  in  the  following  note. 
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from  the  Taitiriyyopaiiishat  arc  instances,  Ydcadb,h€das  td  van?  nave  da. 
Inasmuch  as  he  admits  a  difference  (between  universal  and  individual 
spirit)  insomuch  is  he  ignorant.  N'dchdryam  anupasadya  Brahma* 
ve'dti.    The  Supreme  cannot  be  knoicn  without  obtaining  a  teacher. 

It  follows  from  what  has  been  said,  that  the  whole  Ve'da  treats  on  two 
subjects  only,  religion  and  devotion:  by  religion  I  intend  all  that 
relates  to  external  worship;  by  devotion  all  that  relates  to  internal  con- 
viction. The  ideas  conveyed  by  the  words  I  have  thus  rendered,  Car- 
mam  and  Jnydnam,  correspond  nearly  with  our  theological  terms:  works 
and  faith;  the  first  literally  means  work,  act,  and  deed;  thesecond  know- 
ledge;  but  without  knowledge  true  faith  cannot  exist,  and  from  faith 
devotion  immediately  proceeds*  The  substance  of  the  Veda,  as  divided 
into  two  portions*  treating  respectively  on  these  -subject!!,  may  thus  be 
recapitulated:  in  the  anterior  portion,  on  religion^  are  contained  pre* 
oppts  leaching  the  fruit  obtainable  from  all  religio  n  rites,  the  prayen  to 
be  addressed  to  the  various  deitiesf  presiding  over  them,  and  precepts 
teaching  the  mode  in  which  they  are  to  be  performed: — in  the  posterior 
portion,  en  devotion^  are  contained  precepts  teaching  the  merit  obtain- 
able  by  devotion,  addresses  direct  to  the  deity  and  explanations  of  hi* 

nature  and  attributes,  and  precepts,  teaching  how  a  knowledge  of  him 

■j.  .  ■ 

*  The  Pufoa-cdtt'ttaMf  consisting  chiefly  of  hymaa,  is  often  termed  HI  antrum  generally,  and  »•.■> 
considered,  is  composed  of  ehe  Mantnimt  of  the  four  Vedat ;  to  each  '"<?</«  U  attached  a  number  of 
treatises,  termed  (Jpanishat  am!  "•tinguishrd  by  a  tariety  of  titk*  ;  the  whole  body  of  these,  call"', 
collectively,  Br6h$naitam,  con.titote  the  UUani-cnnJam. 

+  These  as  Mr.  Coliviiooki:  has  clearly  shewn,  n.-soIyc  IhcrascUes  ioto  th  e*,  lire,  air  and  the  sun, 
antl  ultimately  into  one>  the  Supreme  Spirit. 
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is  to  be  obtained:— throughout  both  portions  are  scattered  narratives  of 
greater  or  less  length,  in  the  former  generally,  describing  the  origiu  of 
the  rite,  and  in  the  latter  often  illustrating  tlie  power*  of  devotion  by 
the  example  of  some  renowned  devotee. 

This  slight  indication  of  the  contents  of  the  real  Veda*  must  manifest, 
that  in  substance  the  Pseudo-Vedas  bear  in  general  no  resemblance  to 
them.  The  address  ascribed  to  Jaimini  by  which  the  "  Cfwmo-Vedo" 
opens  is  indeed  nearly  similar  to  a  Mantram  of  the  Uttara-cdridam, 
and  many  if  not  all  the  epithets  therein  applied  to  the  Supreme  Being 
are  to  be  found  both  in  the  Vedas  and  Purdnas,  from  the  latter  of  which 
they  were  borrowed.  With  the  commencement,  however,  all  resem- 
blance ends;  the  contents  of  this  Pseudo-Veda,  as  detailed  in  the  ab- 
stracts of  the  several  chapters,  cannot  be  referred  to  any  portion  of  the 
real  Veda;  they  are  neither  Vidfa  Mantram,  nor  Brdkmanam>  and 
belong  not  either  to  the  Purva  or  Uttara-cdridam. 

The  distinctions  chiefly  to  be  noticed  in  the  arrangement  of  the 
Vedas  are  those  called  Samhitd  and  Sac  fid.  These  terms,  as  usually 
applied,  are  nearly  synonymous,  both  meaning  an  edition  of  the  whole 
or  a  certain  portion  of  one  of  the  Vedas :  thus  that  edition  of  the 
Cr/shna  Yejusk,  called  Taitiriyd  may  be  denominated  Taitiriyd-Sam- 

*  The  story  of  Haris-ch antm,  in  every  respect,  txcq.t  it's  IwRtm  character,  the  same  as  that  of 
Job,  which  ii  told  at  length  in  the  Purd  nat,  and  hru«  br»o  dramatized  in  Sar.icrit  and  most  of  the 
spoken  languagi*,  is  founded  on  an  ItaJia'sa  of  the  i  V  da.    So  is  the  faille  of  the  tiishdd  o,  *o  well 
known  to  the  T wml  scholar,  by  the  beautiful  paraphrase  vl  it  by  the  prjacc  Abivi k>l  Usui.  pAwmra, 
'     entitled  Mgadtdam. 
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AftcC or  Tattiriya-Sucfa.  But  in  fact,  those  terms  are  in  their  origin 
very  different  aud  properly  describe  very  different  things. 

The  term  Sdchd,  literally  means  a  branch  and  is  applied  to  the 
several. brandies  of  the  same  original,  wherein*  as  in  our  editions  of 
book*,  any  new  matter  is  introduced;  for  example  the  Adhdnam,  or 
riles  observed  in  placing  the  sacrificial  fires  previously  to  the  performance 
of  any  sacrifice,  are  stated  in  the  ParacyaS'ucJid  of  the  Orishda  Yejusfi^ 
and  not  in  the  Tailiriya*SdcJuit  the  former  containing  besides  many 
particular*  in  which  the  latter  i*  deficient.  Or  a  Sa'c.Aa,  is  a  separate 
tract  relating  to  some  particular  rile;  thui  in  the  Hdchus  of  this  Veday 
the  AswmneiUuirSuclid  contains  the  ceremnuiealo  be  used  at  a  sacrifice 
©fa  horse;  the  C at j'ta-Sa c /ia,  those  called  Chayanam<,  performed,  when 
the  hearths  are  prepared  for  the  sacrificial  fire*  by  paving  them  with 
]imc-4tones{  and  the  Afianya*Sdcfijy  those  prescribed  for  the  Aruna- 
cetucamt  wherein  small  earthen  p«»ls  are  iwed  instead  of  lime-stones; 
it  contains,  also,  the  rule*  for  teic'rin*  the  Veda  and  to  it  is  appended 
all  the  UpauishalSi  appertaining  to  the  Cruhiia-Y<jash,  which  collectively 
constitute  the  Ultara-cu  it  Jam  of  this  Veda. 

Sjwrrtr.i  (the  pa*t  participle  derived  from  Sand/iu  the  dh  being  here 
changed  by  special  rule  for  h  before  tire  formative  affix  Clupratyeyam,) 
signifies  iilcraliy  cnj.n'ned^  an.lis  applied  technically  to  the  arrangement 
of  lliu  text  <»i'  iUe  Vcda^  into  short  sentences,  regulated,  when  the  style 
i*  vcr!«p,  by  ll;e  species  of  verse,  aud  when  pro6e,  by  the  subject. — Now 
whether  the  «amc  portion  of  the  Veda  has  been  differently  arranged  by 
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different  persons,  or  whether  it  is  subject  lo  one  unvarying  mode  of 
division  alone,  those  who  originally  arranged  it  have  eacii  given  their 
names  to  the  result  of  their  labors:  thus,  as  the  first  Sac hd  of  the 
Cruhna-Yejush  was  arranged  by  the  Taitirfydh  or  disciple*  of  Vauam* 
pdyatiah,  it  is  called  Uie  Taitinyd-Samhiid^  and  of  the  five  editions 
or  tracts,  composing  the  Veda,  it  is  the  only  one  usually  eo  called,  the 
others  being  more  appropriately  denominated  S'dthd  only,  not  being 
distiuguished  from  each  other  by  any  peculiar  arrangement  of  Uie  text. 
From  what  has  been  said,  it  appears,  that  the  term  Sac  fid,  regard*  the 
substance  of  the  writing  to  which  it  is  applied,  and  8amhitd,  the  arrange- 
ment of  the  texl. 

Besides  the  term  Samhitd ,  as  applied  to  the  arrangement  of  the  text 
into  distinct  sentences,  there  are  other  minor  divisions,  the  most  usual 
of  which  are  Padavi,  the  simple  division  of  the  text  into  words  in  the 
order  in  which  they  stand,  and  Cramam9  the  division  and  re-combinalton 
of  them  according  to  the  sense.— Again,  the  text  is  distributed  into 
division*  !arger  than  the  Samhitd,  as  Chadda,  8'ucta  and  Atutndca, 
sections,  of  greater  or  less  length,  consisting  of  many  Samhitds; 
AdhytiytL,  JVa/na,  Prapatdca,  containing  many  sections:  Maudala, 
AahCaca,  or  Cauda,  divisions  or  books  composed  id  a  certain  number  of 
chapters.  These  divisions  are  not  common  to  all  the  V€das%  some  are 
confined  to  one  only,  as  the  Chania  to  the  Sucla-Yefwk,  and  some  are 
common  to  two  or  more,  as  Suet  am  to  the  Siofr,  and  Atharvana  and 
Adjiydya  to  all. 
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With  the  arrangement  of  the  real  Veda  as  here  indicated,  the  Pseiulo- 
Ve'dat  have  little  correspondence.    The  manuscript  No.  <$,  is  entitled 
"  Zozochi  Kormo  Berfo,"  the  Cannn-Veda  of  the  Yejn$h*  this  is  the  only 
allusion  to  the  grand  division  of  the  Ved%  into  two  pirt«,  and  this  is  not 
correct,  for  the  first  jpart,  is  never  called  the  Carma-Ve'da,  but  the  Carma 
Cdnda  of  the  Vtda.   The  titles  of  the  MSS.  No.  5  and  No.  7,  are 
equally  erroneous;  one  is  called  the  "  Chamo  Oupa  Bedtf"  an  1  the  **  Rife 
Oupa  Bedo,"  confonn  ling  the  V€d%  proper,  with  the  Angaa  or  dependant 
sciences  necessary  for  the  study  of  the  Veda,  called  also,  though  impro- 
perly, Upav£da$9*  as  grammar,  astronomy,  &c.    The  term  Samhitd  is 
no  wliere  used ;  Sdehd  is  found  in  MSS.  No.  3  and  No.  4,  which 
are  called  the  Sdchd  of  the  Rich,  &c.  and  this  word  h  also  used 
to  designate  the  several  dialogues  they  contain,  the  four  6rst  in  the 
former,  for  instance,  being  called  the  East,  West,  North,  and  South 
Sac  ha  of  the  Rig  Vedam,    To  this  use  of  the  word,  the  authors  of  the 
forgery  have  been  4ed  by  it*  literal  meaning:  that  it  is  never  so  applied 
in  the  real  F«da,has  been  already  shewn  by  the  explanation  given  of  it* 
proper  signification. — The  other  divisions  found  in  this  writing,  such  as 
Uddsa  and  Vistdra  in  No.  3,  Pallaram  in  No.  5,  and  Vittea  in 
No.  6  and  7,  ace  utterly  unknown  to  the  Vein* 

Tiik  form  of  these  Pseudo-Vtfdaf  is  constantly  that  of  a  dialogue 
between  a  teacher  and  his  pupil :  now  though  instances  of  this  occur, 

*  Ta\i  Upa  Veda*  properly  10  catted  are  now  lott,  imperfect  imitations  of  them  only  rtsaiuing :  they 
were  At/wr-Veda,  the  leicneeof  phywc;  D^ur-lWl,,  tee  «cience  of  arm ;  and  the  Gind,herva  Vido, 
the  irieace  of  mule :  tfceee  with  the  Ntti  SiHro.  are,  Cv>,  called  Chatur  fidyi,  the  four  •ckncei. 
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both  in  tlie  Mand-am**  and  Upanitliatt,  they  are  far  from  fiequentancl 
altogellier  constitute  a  very  small  portion  of  either  of  the  Ve'dat ;  this 
form  is  however,,  of  much  more  frequent  occurrence  io  the  Purdtiams; 
the  BJidgacat  Gild,  it  is  well  known  is,  a  dialogue  between  CrT&hm'a  and 
Arjuxa;  the  whole  of  the  lihdrata  indeed  is  similarly  arranged;  so,, 
also,  is  the  BMgaojtan.    In  this,  therefore,  su  m  otliar  circumstancev 
as  will  be  shown,  the  Jesuit*,  unacquainted  with  the  real  arrangement 
ef  the  Ve'dis^  have  followed  the  Paranams  to  which  they  had  easier 
access. — The  interlocutors  in  these  dialogues,,  are  for  the  Yejur  Veda% 
Su.manta  as  teacher,  Yy.Csa  as  di»ciule;  for  the  Rig  Vcdarf  Poi- 
^alado  as  teacher,  Na'rada  an  disciple  ;  for  the  Atjiarvana  Veda,  Atri 
as  teacher,  Angiras  as  disciple,  and  for  the  Sdma  Veda,  Jaimini  and 
Na'ra'yana,  with  a  change  of  character,  first  one  aud  then  the  other 
being  teacher  aud  disciple.    Li  selecting  these  characters,  a  litlle  know- 
ledge is  strangely  intermixed  with  .abundance  of  error;  to  make  Vva's.i, 
who  compiled  and  arranged  Ihe  whole  Veda,  the  disciple  of  Slmanta, 
of  whoai  he  was  in  fact  the  preceptor  is  absurd;  this  awkward  introduc- 
tion of  the  chief  of  In.li  ui  sages,  arises  professedly  from  thvi  composition 
of  the  Pun'mas  being,  also,  altrilnited  to  him,  the  Pseudu-  Yojur  VtiLi 
being  principally  devoted  to  the  refutation  of  the  fables  contained  in 
those  works.    The  Yvjur  Veda,  as  is  well  known  is  of  two  description.*, 
the  Crhhita  or  Mack.  ytju*J*,  originally,  tapglit  by  Vaisampa yana,  and 

i 

■  *     '  . 

•  Tue  former  and  Utter  Uivo.aai  of  t:.ci  VlJa,  under  these  geucr^i  titles,  ai  cxp^cd  ia  a  former 
note. 

H  Tue  u«oa!  armjement  cf  t!ip  tW..  j  ..f  the  f'iJat,  arc  Hi>,  Yejitrt  Si+Ma,  Mhttr^ma;  I  here  mea* 
Son  tlicra  u  c*sua!ljr  uumbcrcd  iu      prwu.uiaj  a«.cctua  of  tJae  llii. 
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the  Suda  or  white  Yejmh  revealed  to  Ya  jnyavalcya  by  SiTrya:  these 
distinctions  are  overlooked  by  the  Jesuits. 

Na'rada,  the  disciple  in  the  Pseudo-Rig  Ve'daj  is  actually  introduced 
in  this  character  in  the  Upanishats  of  the  real  Veda,  but  there  is  great' 
difficulty  in  identifying  the  other  personage,  Poilapaoo;  the  original 
teacher  of  this  Veda  was  Paila,  and  the  Jesuits  may  have  added  by 
mistake  the  two  last  syllables  to  his  name;  it  is  worthy  of  notice,  how- 
ever, that  one  of  the  Sac  Ad*  of  the  Atharcana  Vida  is  called  Paippa- 
ladhih,  from  the  name  of  its  author,  which  they  may  have  supposed  to 
be  Paippala'da,  though  in  truth,  it  is  Pippaladai  no  part  ef  the  Ii/g- 
Ve'da  is,  however,  attributed  to  this  sage. 

*        i  •  ■      *       ■  » 

.  Various  parts  of  the  Hindu  scriptures  are  attributed  to  various  sages; ' 
among  others,  Angiras  is  an  interlocutor  in  some  of  the  dialogues  of  the 
VpamthaU,  and,  though  I  cannot  advert  to  any  particular  instance,  Athi 
may,  also,  be  found  in  this  character;  neither  of  these,  however,  are 
stated  as  the  teacher  of  the  AtJxarvanaVeda;  the  person  who  is  said  to 
have  received  it  directly  from  Vyasa  is  Sumanta,  as  already  noticed. 

• 

With  respect  to  the  Sdma-Ve'da,  the  forgers  are  more  correct,  Jaimi- 
ni  is  considered  the  primitive  teacher  of  this  Veda,  but  who  is  intended 
by  Nara'yana,  is  not  so  clear;  they  cannot  mean  .Vishnu  under  that  title, 
and  I  know  of  no  sage  of  this  name  mentioned  in  the  Vedas,  or  as  being 
connected  with  them.   The  change  of  character  these  two  personages 

M 
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undergo,  is  remarkable,  but  I  think  it  may  be  explained;  in  fact  Jaimixi 
is  considered  by  the  Hindus  as  t)ie  founder  of  what  is  called  the  Piirva 
Mimdm&ica  school,  who  teach,  that  the  Carman,  works  or  rites,  are  the 
essential  part  of  religion,  and  that  the  power  of  the  divinity  is  innately 
embodied  in  the  words  of  the  uncreated  and  eternal  Veda;*  those  to 
whom  these  writings  owe  their  present  form,  seem  to  have  discovered  this, 
probably  from  the  information  of  some  of  their  native  assistants,  while  in 
the  act  of  arranging  their  materials,  and,  struck  with  the  absurdity  of 
attributing  to  this  personage  doctrines  so  opposite  to  those  he  was  known 
to  have  maintained,  to  have  deposed  him  from  his  dignity  of  teacher  and 
raised  to  it  his  quondam  disciple. 

If  the  Pseudo-Vedas  differ  entirely  from  the  real  in  substance  and 
arrangement,  the  difference  they  exhibit  in  style,  also,  is  not  less  remark- 
able. The  Sdma-  Veda  is  called  the  Metrie,  and  the  Yejush,  the  Prosaic- 
Veda,  but  in  the  latter,  verse  is  occasionally  intermixed  with  the  prose. 
The  Mantrams  of  the  Sdma-Veda,  when  used  in  sacred  rites,  are  sung; 
those  of  the  other  three  are  chaunted,  and  in  the  written  copies,  therefore, 
the  accents  are  marked  as  in  modern  editions  of  Greek  works,  or  as  in 
the  service  books  of  choirs.  The  Rig-Veda  is  wholly  in  verse  and  the 
Atfiarvana  partly  in  verse  and  partly  in  prose.  Three  species  of  verse 
are  generally  used  in  the  Veda,  with  which  others  are  occasionally,  but 


*  Somz  sects  of  lh«  Jem  held  with  ret  poet  to  th«  bible,  and  tome  sects  of  Muhommedant  now  hold 
with  respect  to  the  Koran,  nearly  the  same  opinion  :  this  particular  foil/  docs  not  appear  to  hate  ever 
infected  any  denonduatioa  of  ChrittUuu. 
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not  frequently,  intermixed.   The  first  the  Amtshtubh  Vrittam,  consisting 
of  a  stanza  of  four  lines,  each  containing  eight  syllables,  but  generally 
written  in  two  long  lines  of  sixteen,  Tesembles  in  this  respect,  the  com- 
moh  Slnca  Vrfttnm,  which,  also,  belongs  to  the  AnnsVlup  Chhandas ; 
but,  though  according  in  outward  form,  they  are  very  different  in  con- 
struction and  metre.    This  I  shall  proceed  particularly  to  demonstrate, 
for  in  the  latter  specie*  of  verse,  seldom,  if  ever  u?ed  in  the  Vedas,  all 
the  Purdnas,  the  Bha'rata^  Rdmdyana,  and  other  long  poems,  are 
chiefly  written,  and  in  this  metre,  also,  as  will  be  presently  shown,  the 
whole  of  the  Pseudo-Vedas,  a  few  introductory  passages  and  abstracts 
of  chapters,  which  are  in  prose,  excepted,  are  composed. 

The  possible  variation  of  the  species  of  verse  included  under  the 
term  AnusWtup  Ch  handas,  or  of  the  combination  of  long  and  short,  in  a 
line  of  eight  syllables,  w  two  hundred  and  fifty-six;  but,  as  every  species 
used,  must  end  in  a  long  syllable,  and  the  last  of  every  verse  is,  accord- 
ing t6  the  rules  of  prosody,  common,  this  number  is  virtually  reduced 
to  one  hundred  and  twenty-eight.  The  Sldca  Vriltamf  as  from  the 
frequency  of  its  use  it  is  especially  denominated,  is  restricted  in  the  respec- 
tive verses  to  certain  species  of  the  Anwh'tup  C1\handa$.  Tfie  first, 
which  is  the  same  in  each  stanza  as  the  third  verse,  may  talte  thirty-two 
different  species,  but  many  of  these  are  of  very  unfrequent  occurrence ; 
the  second,  the  same  as  the  fourth  verse,  can  take  only  ten.    The  species, 

•  Thf  fimt  term,  S tira,  tigni/ie»  a  iptatrmn  in  «n;  measure,  tad  FtVUam,  twm,  but  thus  com- 
pounded, the  particular  stanza,  the  rule*  fur  which  arc  here  lUtcd. 
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however,  which  most  frequently  occur  in  the  first  verse  are  those  nutn- 
bered,  in  Ihe  general  scheme  of  the  Ckhandas%  from  seventeen  to  twenty- 
two,  and  from  twenty-five  to  thirty,  inclusive,  each  of  which  end  in  three, 
long  preceded  by  one  short  syllable ;  tl)p*e  belonging  to  the  second  versp, 
are  those  numbered  from  eighty-one  to  eighty-four  and  from  eighty-nine 
to  ninety-four,  inclusive,  ending  in  a  short  between  two  lung  syllables,  pre- 
ceded by  a  short  syllable.    The  rule,  therefore,  for  the  composition  of  the  , 
Sloca  Vrtttam,  liable  to  such  exceptions  as  may  be  caused  by  the  occasional  ( 
appearance  of  the  other,  species,  admissible  into  tbe  6rst  line,  may  thus 
be  stated :  the  three  first  syllables  of  every  verse  are  common,  excepting, 
that  a  long  syllable  must  be  found  either  in  the  second  or  third  place  ;  * 
the  fifth  syllable  in  each  line  must  be  short;  the  three  last  syllables  of 
the  first  and  third  verse  mmt  be  long:  and  the  second  and  fourth  must 
conclude  with  a  short  between  two  long  syllables. 

The  Anxuhlubh  Vrtltam%  of  the  Feia,  is  not  restricted  to  any  species 
of  the  W*flndo#,  but  provided  the  iambic  measure,  allowing  nevertheless 
of  a  very  free  intermixture  of  trochees,  pyrrics  and  spondees,  is  preserved, 
may  be  used.  It  is  necessary,  however,  that  the  iambic  structure  should 
be  more  carefully  maintained  in  the  second  and  fourth,  than  in  the  first 
and  third  lines,  and  in  this  respect  the  rythm  of  this  stanza  is  distin- 
guished in  a  very  marked  manner  from  that  of  the  Sloca  Vrittam:  the 
whole  number  of  species  which  ends  in  two  iambics  are  sixteen,  ranking 
in  the  general  scheme  of  the  C^Aawda*  from  eighty-one  to  ninety-six 
inclusive,  of  which  four  ire  rejected  from  the  second  line  of  the  Sloca 
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Vr'ittam  on  account  of  short  syllables,  occuring  in  the  second  and  third 
places,  and  two,  numbered  eight-five  and  eighty,  the  first  consisting  of  a 
spondee  followed  by  three  iambics,  and  the  second  wholly  of  the  latter 
feet,  on  account  of  the  entire  prevalence  in  them  of  the  iambic  rhythm, 
for  which  reason,  they  are  preferred  in  the  Anushtub  Vrlttam  of  the  Vedat 
and  occur  in  every  line  more  frequently  than  any  other  species.* 

Of  the  other  two  species  of  verse,  the  Triahtup  Vrittam  is  almost  pecu- 
liar to  the  Ve'dam  being  seldom  found  in  other  works,  and  the  Gdya- 
triyam  is  entirely  so.  The  Triahtup  stanza  consists  of  four  verses,  the 
measure  of  which  is  dactylic,  being  formed  by  adding  a  long  and  two 
short  syllables  to  any  of  the  six  species  of  A'nushtup  Chjxandas,  numbered 
in  the  original  scheme  from  one  hundred  and  thirteen  to  one  hundred 
and  eighteen:  other  variations  occasionally  occur,  but  the  rhythm  of  this 
stanza  is  much  more  limited  than  that  of  the  Anushtup  or  the  Gdya- 
triyam.  The  Gdyatriyam,  so  called  from  the  4most  holy  of  texts,  the 
Gayatri)  being  written  in  this  measure,  is  a  stanza  of  three  lines,  each 
containing  eight  syllables,  but  it  is  usually  divided  into  a  long  line  of 
sixteen  and  a  short  one  of  eight,  and  should  contain,  therefore,  twenty- 
four  syllables,  though  frequently,  as  in  the  Gayatri  itself,  it  falls  short 
by  one  of  this  number.  The  rhythm  of  the  Gdyatriya  does  not  differ 
from  that  of  the  Aamktub  Vr'iltam. 

•  It  follow,  from  what  is  here  laid ;  that  the  prevalent  measure  of  the  Vidm  is  nrarlr  the  same  a* 
English  blank  »erse,  or  regarding,  also,  the  length  of  the  line,  exactly  that,  formerly  confined  to 
lyrical  composition,  but  coiuid-red  by  modern  poets  as  not  unworthy  of  the  epic  muse.  As  the  com- 
position of  the  ViJn  must  unquestionably  be  referred  to  a  very  early  period  of  antiquity,  the  iambic 
metre  ought,  prooaMy,  to  be  considered  as  the  first  step  in  the  inreotioa  of  measured  language. 

N 
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The  Pseudo  Ve'daa  are  entirely  written  ra  the  stanza  called  SUfca 
Vrittam^  each  being  divided  into  two  line*  of  sixteen  syllables,  but  fol- 
lowing exactly  the  rule  I  l»ave  given  for  tlie  composition  of  this  species  of 
verse;  the  following  extract  from  the  com  men  cement  of  the  first  wBt6eJko'* 
of -the  **  Rik  Bedo  Oupa  Bedo,"  the  French  translation  of  which  has  been 
already  given,  in  which  the  commencement  of  each  verse  is  marked  by 
a  capital  letter  and  the  measure  indicated  by  the  usual  prosodial  marks,* 
M  ill  exemplify  this. 

•»  •  •  .... 

Tara  rupd-mahd  Durgi — NUy&  brdhmS  swanSlhtnJ, 
Locctaam  dfiySnayog'drtham — Murti  rupam  pratish'tatl, 
TagyahnSreSmjagat  srlshtam—P&ly&m  naiyancka  nUch6y&m, 
Ecam  dasa  $upratylctdtflm—Das&  rupSm  vtbhartia*, 
Ajny&yd  c&r&U  nilySm—SrhhtadJ  pdlanSdicam, 
Talra  hamsa  surupHacha—Sucta  vSrtfd  bharct  baha, 
YH  pScsha  cshgpanad  vayaU—G&m&n'  agamanam  charU, 
Sa  hams&s  stQyatSf  divlm — CUtratya  s&  nyasamdySt, 
Bhavatt  brahmarudrdnam — Indradin&m  cha  $$rv8sah, 
Caran&m  IwSm  mUha  divi — Mamumartham  sasdrjllha. 

►  * 

*  Thk  rules  for  tho  quantity  or  syllables  in  Sanserif  arc  minutely  the  same  as  in  Latin,-  when  there- 
fore,  in  the  following  extract*  too  latij;  mark  is  placed  orer  a  pure  vowel,  it  is  long  by  nature,  and 
when  over  one  preceding  a  double  or  compound  coiisoiunt,  it  u  long  by  position. 

+  This  is  a  mistake  similar  to  the  one  already  noticed,  as  Stuyati  is  the  passive  form  of  stu,  praise; 
it  ought  to  be  Stautiot  State.  In  the  Ant  verse  of  the  last  stanza  of  this  quotation  Panimi's  head  is 
again  broken ;  lirahtnarudrandm  in  the  plural  is  used  instead  of  the  dual  Brahma-rudrau.  These 
•rrors  are  probably  intentional,  as  the  genuine  Veda  is  often  ungrammatical ;  never,  howercr  in  such  a 
<fl<  ^ce  as  to  use  the  passive  for  the  active  voice,  though  the  plural  is  often  substituted  or  the  dual 
number. 
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From  this  specimen  ft  Will  be  seen  that  according  to  the -rile  laid  down, 
the  fifth  place  in  each  verse  is  sliort,,  and  that  in  the  three  last  places  of 
the  alternate  verses  are  three  long  jand  a  short  between  twolong  sylla- 
bles. That  this  is  the  appropriate  measure  of  the  Pure  nams,  Bfidratam, 
Bhagavatam,  &c,  the  following  extract  will  prove : 

The  first  stanzas  of  the  Scanda  Purdna  in  the  SMca  VrUtam,  imme- 
diately following  the  invocation. 


Cidach7n  NaMi  arlman—Sn&lwa  sn  NarmUdamtihtel 
Srimad  Oncdraoidb/ij/aKchd—Sendddm  sirvadefUna, 
VrujSn  Vllocfy6mo!idcr<t*-Purd  VindJit/dm  dJiaradharam, 
SamsSra  tOpa  sSmkari—ItevS  vdri  parishcrltam, 
Vicairupbt  ipi  curwin'ini—St&vurtna.  charCnfaha, 
SicabhlchyenaydW  art,hh'achy5m-Urhckuir  vZsumathn  tinty, 
Kdsdlfyam  rasdlals  (ats—Asocuis  sdcaharlnam, 
TalaU  tamm*hintaldi$-*Sslai&  sZrv&tra  sdlitum. 


The  first  stanzas  in  SIocq  Vrittam  of  the  B 


ha  rat  am. 


SSmdslndm*  abhySgSehchdt—Brdhmdrshln  sam'tild  vr&lfiir, 
Ytndyd  vanato  bMitwd—CiidachU  sula  nandanah, 
tarn  asramamanaprfiplam—Naimls'&ranya  vMnam, 
Ckitrd  'trmm  wt*as  tdtr*--J>*rit>avrH$  sam&nlitah. 
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The  first  stanzas  m  Sfo'ca  Vrlttdtn  of  \h6  BJidgavatam. 

•OM. 

^uinuskg'nimlskacsJatri-^RUhaydk^aunSc'  sdayah, 
Sattram  sv>SrgSy&  locatfS^SSha$ram  samSm  Seats, 
TtecSda*  tu  mdn&ya—PrWr  hula  hufagnZyak, 
S&tcriJ&m  sutam  s'ainton — PSprackch,h8r  tdam  SdarSf. 

Finally  to  demonstrate  that  the  works  which  I  have  designated  by  the 
term  Pseudo-Vedas,  deserve  that  name,  all  that  is  now  necessary  is  to 
make  a  few  extracts  from  the  genuine  Vtdat,  sufficient  to  shew  their 
general  style,  and  in  what  it  differs  from  that  of  the  Purdnas  and  of 
these  manuscripts.  In  doing  this  I  shall,  to  prove  that  the  remarks  I 
have  made  on  this  subject  are  correct,  state  minutely  the  arrangement, 
subdivision,  and  style  of  a  portion  of  the  Veda*,  and  that  which  has 
been  selected  for  the  purpose,  and  which  is  now  before  me,  is  the  collec* 
lion  of  hymns  belonging  to  the  Rig  Vedam  called  Pavamdnam, 

The  Mantras  of  the  Pavamdna  Stt'c<a»,+  or  collection  of  hymns  to» 
the  god  of  the  winds,  are  recited  at  the  commencement  of  the  Agnish- 
-  toma,  or  primary  sacrifice,  which  must  be  performed  before  any  other 
rite  of  this  description  can  be  undertaken. — This  collection  consists  of 


*  Tim  is  mother  instance  of  the  occurrence  of  an  unusual  species  in  the  firit  Use. 

+  So'cTAMy  which  may  be  translated  hymn,  like  Montreal,  Brdmanam,  Ac.  taries  in  its  use :  it  is 
applied  to  the  whole  of  the  Puvaminam,  to  each  of  the  chapters,  and  to  one  ot  a  number  of  consecu- 
tive Chfiandta  relating  to  one  subject  •  , 
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four  Adkydya  or  chapters,  the  first  containing  twenty-four,  the  second 
thirty-three,  the  third  forty-one,  the  fourth  twenty-two  CJian'das  or 
sections.  Nearly -the  whole  of  foe  Sttctam,  is  written  in  the  Gdyatriya 
metre,  Anushtup  stanzas  being  sparingly  intermixed;  part  of  the  18th, 
and  the  whole  of  the  three  concluding  C/iandas  of  the  fourth  Adkydya 
have  Anushtup  and  Trishtup  stanzas  intermixed.  Each  Chan  da  consists 
more  frequently  of  four,  five  or  six  stanzas,  less  frequently  of  seven 
and  eight,  which  number  is  seldom  exceeded.  When  the  measure 
changes  from  the  Anushtup  to  the  Gdyatriya  metre,  a  short  verse  of  eight 
syllables,  like  that  which  with  the  latter  closes,  is  interposed.  The  three 
verses  of  the  Gdyatriya  ought  to  be  Anushtup  of  eight  syllables,  but  it 
is  a  licence  not.  un frequently  assumed  to  drop  one,  or  even  two  syllables 
when  compound  consonants  such  as  dro,  bhya,  or  csha  occur  in  the 
line,  thus  reducing  the  number  to  seven,  or  six  syllables.  These 
remarks  are  exemplified  by  \he  following  extracts:— in  the  original  the 
verses  are  only  separated  by  two  short  perpendicular  lines  thus  (||), 
£  have  arranged  tfieoi  aAer  the  manner  of  European  verse  that  the  metre 
may  be  .more  distinctly  shewn. 

The  first  Cfuuida  of  the  first  Adfiydya  of the Pavamdnamt  consisting 
wholly  of  Gdyatriya  stanzas.: 

Sri  Gariisdya  namah  U  Harih  'Om,  n. 
SaadisktSyH  madUMayi — Pavastya  samadh&r&yo, 

Indrdyd  pdtdvS  siitah, 
RacshSha  vis'wdch&cshdntr—AbJtlyunimdyd  halam, 
Drunasddastfi&m  fisddat, 
O 
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Varivo  dhat&md  bMv£—M*ki$h'tdvrUr&h*ntim*h, 

AbJiySrshZ  mShanain—DBvMnitm  vilvnam  djusrt, 

Jbfiivajam  iUareriivSh, 
Taim  Sckjian  charamdtl — TSdld  artji&m  dividtvl, 

.  •  >  rv 

*  .  ■ ,       ,       ...  » 

Tiie  sixteenth  Cfnrida  of  the  fourth  chapter  of  the  Pavamdnom,  con- 
sisting of  Anushtup  and  Gdyatriya  staneas  intermixed : 

PSvasyi  Mm&m  aruUiysnn^tndrayS  m&djinm&ttfonik, 
Mrtgram  dSvS  vit&y'i^VtsjayantSjr&tfi&  ivS, 
Tlsc&tn  s8m&  dlntSmd$—Csics  v  ay  urn  dsricshStS, 
Gravnatum  nd-  &b filth' tul&h—P&vUtr&tn  »dm&  gochchasl, 

Dad  hah  8ti)tiesit  virydm, 
ishitum  n6  abJilthruUah—PlLvUtram  Wgahal% 
RScshdh' svSrdrn  snySt/Sm. 

r    •  •     •  • '  ■ 

A  comparison  of  these  ex-tracts  with  those  from-  the  PUraLi%cts  and 
P$tudo-V edas,  will  shew,  that  in  the  former,  the  proper  measure, 

according  to  the  rule  laid  down  for  the  Anushtub  VrHtam  of  the  Veda,  is 
every  where  preserved  and  that  this  differs  essentially  from  the  measure  of 
the  Puranat,  with  which  that  of. the  Pseudo-Veda*  exactly  corresponds  ; 
the  only  difference  being,  that  the  general  rule  for  the  composition  of  the 
Sloca-VriUam  is  more  uniformly  followed  in  the  latter,  than  in  the  former. 

In  these  observations  on  the  style  of  the  genuine  V<fdas  compared  with 
that  of  the  Puranas  and  Pgeudo-Vtda*,,  I  have  confined  myself  to  the 
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outward  form,  the  variation  m  wKioh  is  apparent  on  inspection  only,  even 
to  those  unacquainted  with  the  language.  A  disquisition  on  the  peculi- 
arities of  the  style,  which  distinguish  the  language  of  the  Vida  from 
that  of  the  Smfitis  and  of  the  Purdnams  and  heroic  poems,  and  from  the 
classical  Sanserif,  as  finally  polished  by  the  authors  of  the  Cdvijams  and 
Ndtacams,  would  not  have  added  to  the  evidence  adduced  to  prove  the 
nature  of  the  writings,  of  which  I  have  treated  in  this  paper,  whilst  it 
would  be  intelligible  only  to  the  Sanscrit  scholar*.  It  is  sufficient  to  say, 
without  producing  further  proof  than  the  authority  of  Sir  W.  Jones  and 
Mr.  Colkbrookb,  (see  prefoec  to  Itie  Institutes  of  Mbnu  and  Disser* 
tations  on  the  Religious  Ceremonies  and  Sacred  Writings  of  the  Hindus, 
Vols.  7  th  and  8th  of  the  Asiatic  Researches^  that  the  Sanscrit  of  the  Veda 
is  materially- different  from  that  of  all  other  Hindwocunpmiki am ;  that,  as 
having  a  peculiar  grammar,  taught  a*  one  of  the  Angams,  -or  subordi- 
nate oodies  of  the  saered  writings,  it  must  be  considered  a  distinct  dialect  * 
and  as  such  can  never  be  confounded  witfrthe  language  of  the  Purdnams, 
the  style  of  which  the  authors  of  these  forgeries  have  imitated,  it  must  be 
confessed,, with  wonderful  ingenuity  and  success. 


Noti  A: 

Tut  manuscripts  described  in  the  preceding  essay,  wMcb  as  1  hare  already  stared,  are  in  possession 
of  the  Catholic  Misaonarh*  at  Pondkherry  were  discovered,  as  it  may  justly  be  said,  for  the  knowledge 
of  their  existence  wa»  preriously  confined  to  a  few  individuals  belonging  to  the  mission,  by  Sir  At.ex.in> 
ber  Johnsoh,  the  chief  justice  cm  the  island  of  Ceylon,  and  Captain  Fbakb,  the  Briliih  resident  at 
PvnakAerrp,  during  Agists  of-tbe  former  gentl«A>a«  to  the  coast.  It  was  iron  Sir  Alix  4kdsb  Jobhsok, 
also,  that  I  received  the  printed  copy  of  the  Etour  fYrfstm,  and  the  information  which  indued- ■» 
to  make  the  inquiries  respecting  these  manuscripts,  the  result  of  which  I  We  here  stated 
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RontnTCT  Dr.  Nowmmu,  or  Robbrt  De  NoBii.t,  was  <»c  fopirfcjr  ft  the  Jfa*6#r«  mission,  aonyt- 
fjme  about  the  year  IS'iO  ;  this  appears  from  the  following  extract  from  the  tetter  of  P.  Pi  errs  Martiit  ' 
being  the  first  of  Collection  V*  of  the  Lttiret  Etlifianiet.  Sneaking  of  P.;F.**4NOEL  Lore**  vHe  bid 
charge  of  a  congregation  of  Christian**  in  Traoaneort  he  says  :  "  II  y  a  plu*  de  cinquantc  arts  que  co 
*'  missionaire  travaille  btcc  on  *tHc  indefatigable  an  «alnt  des  Maiabnin.  ll  «t  le  dernier  Jmrite,  qai 
"  ait  paru  dans  le  Madurt  arec  l'hatyt  gue  nous  portons  e»  Eiropt.  Car  qooiqu'il  y  ait  plus.de  qoatre- 
"  ringts  ans,  (this  letter  is  dated  the  1st  June,  170)),  quo  lo  perc  II.ibi.ut  Dk:  Nobiubus  fonda  cetta 
"  faroeuso  miuiou  sur  le  pied  qnVUc  est  a»jourtPh»i,  c*e*t  a  .Jire,  *n  s'acwmawdartf  au^  ^tunica, do 
"  pays,  soit  ponr  I'habit,  la  nourritore  ct  la  demcure,  soit  pour  les  autres  usages,  qui  ne  sont  point  con- 
«  trt  ires  k  li  Fol  rt  but  bonnes  mccurs ;  ceperrtfcint,  les  Portugal!  ne  pureut  sc  reJoudre  *  tie  ptu*^iarnit*a 
"  en  ccs.tem-s  en  habit  Eureyecn,  qu'  apres  aroir  ete  coajraincus  par  one  longue  experience  qucrclte  cbn- 
"  sluitc  ctoil  trcs  prejudiciablo  a  la  religion,  et  a  la  propagation  dc  laFii,  par  I'arerVion  ct*  le  mepris  qiife 
cm  peuplr*  ont  cvrncAi  coatre  les  European*."  h  Uuj  birth  and  famil/are  stated  in,  Jetter  iu  ftes* 
words.  "  Lc  Pcre  Robert  De  Nobiubus  illustre  par  sa  naissance,  etant  proche  parent  du  Pope  M  arcel 
v>ll,t%  netcu  pro  pre  da  Cardinal  Beli.armik,  (the  Caul  insd' »  oioUkt^Cyb  7u:>.eJr**j*i  hu  sister  to 

*  Pope  M  iRCELLii.*  II.  Sec  the  article  Bellarmin  in  BiYr.e),  mais  plus  illujtre  encore  par  son  esprit, 
**  par  son  courage,  cl  par  le  itelc  des  atnes  dont  il  brutoit,  fut  le  prcmierqui,  an  commencement  du  sieele  pass£, 
V  mit  on  usage  le  atnyen  dont  jo  viwisde  parler,"  frc.  The  writings  of  RqBERTtr,  Or  Nojr.tiaxs  \afbcT\viUi 
language  were  it  seems  studied  by  all  who  entered  the  Madura  mission  ;  P.  Pierre  M  artk,  shaking 
of  certain  French  missionaries  being  ,sest  to  this  mi«on,  thus  kiqntioos  tbeon  Foutf  rwsir  dans 
"  unc  enterprise  si  glorieusc  a  diea  ct  si  arantageuse  a  I'eglisc,  il  etoit  necessairc  dVnsoycrquelques  uni 
w ' de  no*  Peres  Francois  dans  cctte aucienne  mission,  ou 41s  se  pressent  appreudre la  langae,  Vinstraire  ties 
"  coutume s  et  des  usages  de  ccs  pcuplcs,  former  des  catcchitlc*,  lire  rt  transcKre  le  li»res  quo  lc  tqncrable 
a  Perc  UoBinr  l)t  Nobii.ibeh  et  nos  autres  Peres  out  compos.''*,"  Sec.  The  nature  of  these  works'  I  hare 
sjated  iu  U»e  text  and,  as  there  asserted,  in  nopo  of  them  is  any  attempt  made  to.  conceal  their  prigin.or 
intention ;  no  false  title  is  assumed,  but  the  attack  is  open  and  avowedly  directed  by  the  Chrittian 
t»acher  against  the  errors  -»f  fteaHnimui.—U.  is  certain,  hrtweser,  that  the.  mission  ot  Madur/I  mm 
f.  uiulnl  on  the  principle  of  ronrealing  from  the  native*,  the  rotintry  of  the  missionaries,  and  imposing 
them  on  the  people  as  belonging  to  the  ssicrrd  tribe  of  the  Jln'riMani,  (  ft'tmitca  Jfrtihmana  was  the  title 
assiiT.cd)  ami  this  deception,  prohablv,  Inl  to  many  more;  at  least  Roberti  *  De  Nobimbus  is  accused 
by  Momieim  in  hi>  V..  rl.  s'uMical  History  both  of  Traud  and  perjury  in  his  endeavours  to  support  hi* 

>i-«umed  character.  Tlie  p.-ssagc  in  which  he  is  nieiiti<*td  and  the  note  ki  which  the  charge  is  made,  I 
quote  at  length. 

"  TitE-K  mis-ionarie?  of  the  court  of  /{owe.*  «P'"*<1  the  fame  of  the  Christian  religion  through  the 
"  gr>-.iteit  part  of  Asia  diiritt^  this  century.    To  b^^v\  witS  India  ;  it  is  observable,  that  the  ministerial 

*  Iphonrs     fan  7,-..  r,{(-,  Tbrtitix*,  and  A  igutlininns  contributed  to  introduc  some  trace  of  divine  truth, 
"  p-xed,  iiuler-d,  v.  ith  ni'ich  darkness  and  superstition,  Into  tltnte. parts  of  that  vast  region,  that  had 
*'  be  n  po-sessiil 'iy  l':*  PoiitiifM-te  before  their  ex  uKiou  from  thence  by  the  Dutch.    Rut  of  all  the 
K  missions  that  were  qsiablislied  in  these  distant  parts  of  the  O!obe,  none  has  been  more  constantly  and 


•  H.g«  1 1  to).  3.      ♦  Page  10.  v.l.  J.      t  J«.jo  ?,  „>.  5.      1  See  ita.hynv^cc.  IJist  »ok  l,f»g«21l. 
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«  tmitersally  applauded  thin  that  of  Madura,  and  none  is  said  to  hare  produced'  moro  abundant  and 
**  permanent  fruit    It  was  undertaken  and  executed  by  Robert  Dr.  No*lk,«  an  Italian  Jesuit,  w!i» 
"  took  a  very  singular  method  of  rendering  his  ministry  successful.    Considering,  on  the  one  hand,  t!iat 
a  the  Indiant  behold  with  an  eye  of  prejudice  and  aversion  all  the  F.mopcan*,  aud  on  the  other,  that 
"  they  held  in  tha  highest  veneration  the  or.l  t  of  Brac'imans  n  dustcuded  from  the  gods;  and  that, 
"  impatient  of  other  rulers,  thry  paid  an  implicit  and  unlimited  obedience  to  ihem  alone,  he  assumed 
"  tha  appearance  a->d  title-  of  a  Hrachmnt,  that  had  come  from  a  far  country,  and  by  besmearing  his 
"  countenance  and  imitating  that  most  austere  and  painfol  method  of  living  tkat  the  Sunatnct I  or 
*£  penitents  observe,  lie  at  length  persuaded  the  credulous  people  that  he  was  in  reality  a  member  of 
"  that  veneraMe  order.J    By  this  strataym,  \.<>  gained  over  to  Christianity  twelve  eminent  Bnnhmant, 
u  whose  example  and  influence  engaged  a  prodigious  number  of  the  people  to  hear  the  instruction*,  and 
"  to  reeeirr;  the  doctrine  of  the  famous  Missionary.    On  the  death  of  RonrRT,  this  singular  mission  vaa 
"  for  some  time  at  a  stand,  and  seemed  even  to  be  neglected.    But  it  was  afterwa^  renewed,  by  the 
"  zeal  and  industry  of  the  Portuguese  Jesuits,  and  is  stilt  carried  on  by  several  Mittionariet  of  that 
"  order  from  France  and  Portugal,  who  have  inured  themselves  to  the  terrible  austerities  that  were 
,{  practised  by  Ronr.itT,  and  that  are  thus  Iveome,  as  it  were  the- appendages  of  that  mission.  These 
ous  IirarkmanSf  who  boldly  deny  their  being  Dtiropcant  or  Franks,  and  only  give  themselves 
4t  out  for  inhabitants  of  the  northern  regions,  are  said  to  have  converted  a  prodigious  number  of  Indians 
a  to  Christianity ;  and,  if  common  report  maybe  trusted  to,  the  congregations  they  havft  already 
"  founded  in  those  coun'ric*  grow  large  and  more  numerous  from  year  to  year.    Nor  Indeed,  do  these 
"  amounts  appear,  in  tin  main,  unworthy  of  credit,  though  we  most  not  be  too  ready  to  receive,  as 
«  authentic  and  well  attested",  the  relations  that  have  been  given  ©r  the  intolerable  hardships  and  sufferings 
**  that  have  been  sustained  by  these  Jet-tit-  tlrachmtins  in  the  cause  of  Cimisr.    Many  imagine,  and  not 


•  Orncas  call  tlu-  famou,  m^oo.ry  Rok*t  Dc  Nmiumh. 

♦  fBOttnlw  Soityr-'uV.. 

t  Unaa*  Cerri,  Etit  prevent  dc  ITcl.w  Romaine  Page,  173. 

t  V  Noatu.  who  wa>  looked  upon  by  the  JtmlU  aa  the  chief  apoatle  of  th«  Tndimt  after  Kaaxcou  Xavra  took  ia 
dible  pains  'o  acquire  a  kaowlod^e  of  (Ite  religion,  ea«otn»,  and  language  of  Madura,  ■ufficinu  for  the  purpeu*  of  his 
asinlttry.  »V  thi»  wu  not  .1: ;  for  to  stop  th*  mouth,  0r  hi*  oppanr.  and  particularly  of  Uiow  who  treated  hi.  character 
cf  Bnchmm  u  an  impovtun-,  lit  produced  an  old,  dirty  parchment  in  whirh  ha  had  forged,  in  the  aaderH  fata*  charac 
ttrs  a  deed,  shewing  that  the  Brachmms  of  Roma  were  of  much  older  date  than  taw*  of  /nrt/*  and  thai  the  JtMili  of  llomt 
aVaoended,  in  a  direct  !m«  from  the  %oi  BrYm  i.  Nay,.Faihcr  Joovmcs  a  learned  Jcnit,  \».\%  ui,  in  th*  hutary  of  nil 
order,  ■oorthing  yet  more  remarkable;  even  that  Robert  or.  Noaiu.  when  th»  authenticity  of  bit  wmiky  parchment  waa 
calleAia  qucMkra  by  tome  Indian  unbeliever*,  declared,  upon  omh,  before  the  aascmbly  of  tbo  BratkmaM  of  tftdura,  tha* 
he  (JMomti)  derived  really  and  truly  hn  origin  from  the  god  Bu'm,  1.  it  not  amoniiung  that  thii  Reverend  Father 
should  acknowledge,  is  U  not  inonrtroui  that  b«  ahould-applaud  as  apiece  of  pious  ingenuity  thi*  debatable  ioataac*  of 
perjury  and  fraud  f 

Sea  Jouveaea  Hut.  ire  des  Jrsvlts, 

Noaacar  Meicoire*  Hi*ter.<|Uf«  »qr  lea  Missum  de  Maiat.  ton.  II.  Page,  U5> 
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"  without  good  foundation,  that  their  austerities  are,  generally  speaking,  more  dreadful  in  appearand* 

"  (hau  in  reality ;  and  that,  >*  bile  tliey  outwardly  aticct  an  extraordinary  degree  of  self.denial,  ike? 
"  Indulge  themselves  privately,  in  a  free  and  even  luxurious  use  of  the  creatures,  have  their  tablea 
«  c*clica*..ty  served,  and  their  cellars  exquisitely  furnished,  in  older  to  refresh  themselves  after 
«  their  labors." 

The  following  it  an  extract  from  a  history  of  the  Jesuit t  procured  at  Pandieherrg.  I  have  not  seen 
tic  work  whence  it  was  taken  ;  but  as  the  idea  it  conveys  of  the  dress  and  appearance  of  the  member* 
of  that  society,  when  attached  to  the  Madura  mission,  coincides  vtith  the  preceding  accounts  and 
with  all  other  testimony  respecting  them,  no  doubt  can  be  entertained  of  its  accuracy.  The  work, 
wUuce  it  is  taken,  contains  a  representation  of  a  missionary  in  his  Indian  habit;  probably  the  same  as 
is  ><atcd  iu  the  following  translation  to  haTc  been  taken  of  Robert  Xobili  himself: 

"  Nomtn  Sc  ©rigincm  truxlt  hec  missio  ab  urbc  Madurt,  Regni  apud  Indos  sic  dicti,  primaria. 
u  luitium  alia  dedit  P.  Robertas  he  Nobilibis  socictatis  Jemj  et  Marccxli  II  nepos,  tela 
w  Apostolico  nobilissimus.  lUe,  ut  Brachmanes  ad  Cbristianam  udem  adduceret,  Europpum  homi. 
"  Dim  exuit,  Indigenarum  assumpto  vcstilu,  et  vivendi  coasuctudine,  ac  primo  Rajas,  qui  apud 
u  hides  sunt  in  pretio,  cultu  exteriore  imiUtur,  sed  frustri.  Brachmanes  scccularcs  deinde  iniitatus 
*•  co rum  more  se  vestit,  funiculus!  ex  Gossipio  triplicatum  ab  humeria  honoris  tesseram  detulit,  Sc  in 
"  omnibus  integrum  Brachmaneo  use  eflinxit ;  at  conversionem  nunquam,  sed  solam  eorum  familiari- 
*'  tatem  obtinuit :  spem  tamen  non  abjacit  Roberto,  novam  metamorphosim  adinvenit  k  a  saxularL 
"  Brachraanornm  habitu,  ad  Religiosum  transient,  more  Saniassi  pcenitentis  induitur.  Eft  enim  Saniaisl 
*'  magna  apud  Bracbmanet  sstimatio,  utpote  legis  magistri,  vitam  profiteotes  a  Toluptatlbus  alienam, 
"  per  diem  unica  oriza  comestione  contentam.  Hanc  professos  vltam  Robertos  multos  Brachssanet 
*'  Christo  adjunxit.  Has  piss  Roberti  Industrie  multas  sensere  impugnarlones,  videbantur  enim  aliquid 
**  iuvolvere  supers titlosum,  sed  eas  evicit  Robeutus,  et  illis  adhuc  utuntur  in  eo  regno  Societatis  Jeste 
14  operarii.  Habilum  imago  rep  resell  tat  e  Gossipina  tela  confectum  colore  in  rubrum  inclinanti. 
*'  Ilium  sine  ulla  subuculi  gerunt  Nudit  pedibus  ut  plurimum  omnino  incedunt,  altquando  soccos 
«  duobus  digit!?  apprehensos  adhibent,  capillos  in,  nedum  supra  lerticem  capitis  coUigunt,  quo*  fascia 
41  gossipina  pluros  orcumdant  &  contegont,* 

I  suall  close  this  note  ky  the  translation  of  a  pas  sac,*  from  n  work  entitled,  «  Ttru-saMttbt  Charitra 
Postagam,"  or  "  Uistoria  Eccletiatlka,"  written  in  Tamul  and  published  by  tie  Protestant  Missionaries, 
at  Tianquebar  in  1 70S.  This  passage  is  from  the  section  relative  to  the  transactions  of  the  Missionaries  ■ 
in  India,  from  the  arrival  of  the  Portuguese,  at  page  238  of  the  work,  and  under  the  year  1607.  The 
work  therein  alluded,  as  having  been  written  in  172D,  is  by  the  famous  Jesuit  Missionary  Coxstaxtio 
Josenio  Beschi,  known  throughout  the  South  of  India,  for  many  valuable  compositions  in  the  high 
dialect  of  the  Tamul,  under  the  title  of  the  fira-Mumuni  and  1)  hairy  a- Nat, ha  Sveami.  This  extract  ia 
from  the  preface  to  the  Vida  Vilxxas*  the  Elucidation  of  the  Scriptures,  written  professedly  against 
the  heretics  of  Tranquehar. 

TkANSEVnOM. 

[1607.]  At  that  time  Robsrt  Nomai,  called  Tatwa-Bob^haocr,  clothing  himself  In  the  habit  of  a 
Sanyasi,  cnd.avoured  to  promulgate  Chrittianitjt  in  this  country.    The  secretary  to  the  congregation 
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*  Propaganda  Fide,  wrote  in  1870  to  Pope  Inkoccmt,  that  Robert  Nobiu,  although  he  called 
himself  b  Brahman,  was  not  guilty  of  falsehood.*  He  ii  represented  with  this  habit  and  appearance  in  a 
picture  in  the  conreut  of  the  paulists  at  Rome,  under  which  is  the  following  inscription,'— «  Father 
u  Robert  Nobiu,  a  paulist  of  the  city  of  Rome,  and  of  an  illustrious  family ;  a  godly  and  learned 
W  personage,  who  laboured  to  convert  the  heathens  45  years,  eating  nothing  but  rice  and  vegetables, 

««  and  died  happily  at  Mat/ilapur  (St.  Thomi  near  Madras)  on  the  16th  January,  1658."  <  That 

which  was  written  at  YildcAr  hi,  (the  prindpaj  residence  of  Bkchi')  in  1720  in  his  praise  Is  as 
follows: — u  As  the  resplendent  sun  runneth  his  course  in  the  firmament,  but  allow eth  not  his  radiant  face 
«*  to  be  sen,  so  although  St  Tb6mas,  one  of  the  twelve  disciples  of  our  Losp  Jesus,  and  St  Xayibb, 
«  far  renowned  for  innumerable  miracles,  entered  and  preached  the  gospel  throughout  this  country  ypt 
«*  for  along  time  the  darkness  thereof  was  not  dissipated.  At  last,  as  if  the  obscurity  of  the  night, 
«*  that  elsewhere  lowereth  over  all,  had  been  dispelled  by  the  rising  of  the  sun,  it  pleased  our  Lord  to 
«*  turn  his  gracious  eyes  towards  this  country  covered  by  paganism  as  by  a  cloud,  and  one  hundred  and 
"  twelve  years  past,  to  send  hither  orthodox  priests  to  enlighten  all  souls.  Tatwa-Boo.haca  Swa'su  who 
"  then  appeared  steadfast  in  austere  devotion,  confirmectin  the  true  faith,  and  perfect  in  virtue,  was 
«  first  sent  by  the  Lord,  and  long  resided  here,  bright  as  the  morning  star.  Are  not  his  Condom," 
(the  Jyana-bodkocq  Cm  dan),  "  which,  from  soundness  of  religious  doctrine,  seems  as  if  written  in 
"  »y»  of  I'jht,  and  his  other  works,  well  known  and  received  as  a  son  of  everlasting  brightness^  hat 
«*  hath  never  set  From  that  time  to  this,  innumerable  priests,  devoted  to  their  duty,  have  succeeded 
«  each  other  in  succession,  like  an  undivided  garland."  (Part  of  the  original  is  here  omitted,  in 
Ihe  printed  work).  «  But  the  prayers  and  sentences  from  the  holy  scriptures,  commonly!  used  ou 
«  the  sea  coasts,  as  corrected  by  him  ( Rosins  Nobiu)  according  to  the  information  he  received  from 
«  the  Brahman,,  either  from  bis  not  comprehending  the  true  meaning  of  some  words,  or  from  Its 
**  baring  been  wilfully  concealed  from  him,  cannot  be  highly  praised."—'  For  his  sake  charitable 
*  collections  for  the  Brahman*  converted  to  the  Chrittian  faith,  were  at  this  time  established  in  the 
«  «n^atio»  dt  Propaganda  Fids  at  Rome  by  the  Cardinal  Omofebi  » (?). 


•  Tib  fact  •»  that  Bobbbt  Noaiu  u«  the  won!  BnUmma  alway*  in  the  kmc  of  print,  at  indeed  it  it 

,  by  Sir  W.  Joi.es  it.  the  iD.tin.te.  of  Menu,  tans  he  calls  tt*  a%h  priest  of  ,the  J<m  and  bia 
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Journal  of  a  Survey  to  the  Heads  of  the  Kiveksv  Ganges 

and  Jumna. 


By  Captain  J.  A.  HODGSON,  10th  Regt.  N.  I. 

As  I  have  had  it  in  my  power  to  explore  and  survey  the  course  of  the 
Ganges  within  the  Himalaya  mountains,  to  a  considerable  distance  beyond 
Gangautfi,  and  to  the  place  where  its  head  is  concealed  by  masses  of 
snow  which  never  melt,  I  hope,  that  an  account  of  my  journey  may  be 
acceptable  to  the  Asiatic  Society.   I  must  premise  that,  as  Captain  Raper's 
account  of  Captain  Webb's  survey  in  1808,  has  already  appeared  in 
the  Xlth  Volume  of  the  Researches,  I  have  nothing  to  add  to  that 
officer's  able  and  faithful  description  of  the  mountainous  country,  passed 
through  in  the  route  of  the  survey  from  the  Dun  Valley  to  Cajaniy  near 
Rcital,  where  the  survey  towards  Gangautri  was  discontinued  in  conse- 
quence of  the  serious  obstacles  which  impeded  it.    I  shall  therefore  only 
give  an  account  of  the  course  of  the  river  above  the  village  of  Reital^ 
where  I  halted  to  make  arrangements  for  my  progress  through  the  rugged 
regions  before  me,  in  which  I  found  1  had  no  chance  of  gelling  any 
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supplies  of  grain  for  my  followers:  I  was  consequently  obliged  to  buy 
grain  and  to  send  it  off  btfore  me,  so  as  to  form  little  magazines,  at  the 
places  I  intended  to  halt  at;  and  as  I  learnt  that  several  of  the  Sangas 
or  spar  bridges  over  the  river  had  been  destroyed  by  avalanches  of 
snow,  I  sent  a  large  party  of  labourers  to  re-establish  them. 

Considering  Reital>  as  a  point  of  departure,  it  will  be  satisfactory  to 
know  its  geographical  position.  By  a  series  of  observations  with  the  re- 
flecting circle  of  Troughton,  and  also  by  his  astronomical  circular  instru- 
ment,  I  found  the  latitude  to  be  30  48  28  N.  and  having  been  so  for- 
tunate as  to  get  two  observations  of  immersions  of  the  first  satellite  of 
Jupiter  and  one  of  the  second,  I  am  able  to  give  a  good  idea  of  the 
longitude  of  the  place;  and  the  more  satisfactorily,  as  two  of  the  immer- 
sions are  compared  with  those  taken  at  the  Madras  observatory  on  the 
same  night,  and  with  which  I  have  been  favored  by  Mr.  Goldingham, 
the  astronomer  there. 

The  telescope  used  by  me  in  observing  the  satellites  was  a  Dollond's 
forty-two  inehes  achromatic  refractor,  with  an  aperture  of  two  and  three- 
quarter  inches  and  power  of  about  seventy-five  applied,  having  a  tall 
stand  and  rack  work  for  slow  motion.  The  watch  was  a  marine  chrono- 
meter, made  by  Molinbux  of  London,  and  went  with  the  greatest  steadi- 
ness on  its  rate,  as  nightly  determined  by  the  passage  over  the  meridian 
of  fixed  stars  observed  with  a  transit  instrument.  The  time  of  mean  noon 
when  required  was  always  found  by  equal  altitudes. 
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1 2th  May,  1817.— Observed  immersion  of  X  W  »tellite  at 

m?an  time*,                                                                   10  42  56  O 

The  same  observed  at  the  Madras  observatory,                          10  49  50  0 

Difference  nf  meridians  in  time,   0     7     3  !> 

K.UJilished  longitude  of  Madras  observatory,   5   41    14     0    it.    m.  %. 

Longitude  of  Rfiial  deduced,   5    14  10 

By  the  calculation  in  the  nautical  almanack,  it  was  anticipated 

that  this  immersion  should  happen  at  Greenwich,  at   5    SO    33  0 

It  took  place  as  above  at  Madras ,  at   10    40    50  0 

Which  would  make  the  longitude,   5   40   46  0 

But  it  is  known  to  be,  :   5   51    14  0 

Difference,     0     0    47  1 
Therefore  the  error  of  the  tables  at  this  time  is  to  be  applied 

to  the  following  immersion  : 
I  Oth  .May,  1817. — I  observed  an  immersion  of  the  1st  satellite,  at    16    14   31  1 
There  is  no  correspondent  observation  at  Madras,  bat  the 

nautical  almanack,  gives  for  Greenwich,      lib.  lm.  5s. 
The  above  error  of  the  tables   47  1 


11    0    17.  0      11     0    17  0 
   5    14  3 


Mean,   5    14  6 


Both  the  observations  were  made  under  favorable  circumstances  the 
air  being  still  and  clear.  On  the  10th,  the  latellite  began  to  lose  lustre 
about  44 ;  and  on  the  12th,  50  seconds  before  its  disappearance. 


Ft.     St.  ». 

11th  May,  1817. — I  observed  the  immersion  «f  %  4d  satellite,  at  TUiial,   14    13   35  7 

Same  was  observed  at  Madras   14    10   41  1 


6 

5 

4 

Established  longitude  of  Madras  obser 

41 

14 

0 

15 

8 

5 
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Tins  was  a  very  distinct  observation,  and  I  followed  the  satellite  deep 
into  the  shadow,  it  gradually  losing  light  for  76  seconds  before  its  total 
disappearance — yet  it  gives  a  longitude  almost  a  minute  East  of  the 
first  satellite,  the  preceeding  night,  which  leads  me  to  suspect,  that  though 
I  know  the  seconds  were  rightly  counted  and  noted,  that  the  minute  may 
have  been  inadvertently  noted  I3m  instead  of  I2m.  As  there  is  this 
uncertainty,  I  will  reject  the  observation:  nevertheless  it  may  be  interesting 
to  know,  supposing  that  the  case,  what  the  longitude  could  come  out: 


H.      M..  «. 

Suppose  at  Rcital  the  Immersion  took  place  at  .'   14    12    35  7 

Madras,   14    lfl   41  1 


7     5  4 

Madras,   5   41    14  O 


5    14     8  a 

Mean  of  2  nighti — lft  and  2d  satellite,   fl  fi 


h.    m.  a. 

Bf  the  nautical  almanack  the  immersion  was  expected  at  Greenwich,  at   &   87   41  0 

It  happened  at  Madras,   14    19    41  1 


GWing  a  lontftndfrof   6   SI    59  I 

But  the  longitude   6    21    14  0 


Correction  of  the  tables   45  1 

1 


By  a  mean  bf  several  observations  taken  at  Madras  about  the  time  of 
4  Emersion*  of  the  first  satellite,  which  I  observed  at  Mr.  Grindall's 
house  near  Seharanpur;  Mr.  Goldingham  finds  5h  10m  24*  for  the 
longitude  of  Seharanpur. — A  snowy  peak  called  Sri  Cdnta  is  visible 
both  from  ReUal  and  SeharanptCr^  its  position  is  determined  by  means 
of  a  series  of  triangles  instituted  by  me  for  the  purpose  of  taking  the  dis» 
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tauces  and  heights  of  the  snowy  peaks.  I  find  the  angle  at  the  pole  or 
difference  of  longitude  between  Seharanpur  station  and  Sri  Cdnta,  to  be 
I  14  47 — the  peak  beiug  East,  and  at  Reital  the  difference  of 
Longitude  of  that  village,  and  the  peak,  is  found  to  be  12  6 — the  peak 
being  East,  consequently  the  difference  of  longitude  of  Sefwranpiir  and 

,ir"a,»  is  I',*,  41~  in  TinucrOh.  4m.  I  Of.  9 

Lougitude  of  Seharanpir  by  the  emersions  of  the  first  satellite,   5    J0    2  j 

■ 

b    1»    34  7 

But  the  mean  of  the  second  ir&roersion  of  firit  satellite  gires   s    14     e  0 

Mean  of  emersions  and  immersions,  a      5  fi 

Four  sets  of  distances  of  the  suii  and  moon  with  the  reflecting  circle,  ou  the  8th  May,  gare  5h. 
14m.  2*. 

On  the  whole  I  think  5h  14m  20*6  or  78  35  60  7  may  be  safely  taken 
for  the  longitude  of  Reital  East  of  Greenwich, 

Reital,  contains  about  thirty-live  house*  and  is  esteemed  a  consider- 
ble  village;  as  usual  in  the  upper  mountains  where  timber  is  plen- 
tiful, the  houses  are  large  and  two  and  three  stories  high.  When  a 
house  has  three  stories,  the  lowest  serves  to  shelter  the  cattle  by  night; 
the  second  is  a  sort  of  granary  and  in  the  upper  the  family  dwells; 
round  it  there  is  generally  a  strong  wooden  gallery  or  balcony,  which 
is  supported  by  beams  that  project  from  the  walls.  The  roofs  of  the 
houses  are  made  of  boards  or  slates:  they  are  shelving,  and  pro- 
ject much  beyond  the  top  of  the  walls,  and  cover  the  balcony,  which 
is  closed  in  bad  weather  by  strong  wooden  shutters  or  pannels.  These 
houses  are  very  substantial  and  have  a  handsome  appearance  at  a 
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distance*  but  Ihey  are  e*eeedingly  filthy  within,  and  fall  of  vermin.  The 
walls  are  cdmposed-of  long  cedar  beams  and'  stone  in  alternate  courses* 
the  ends  of  the  beams  meet  at  the  corners,  where  they -are  bolted  together 
by  wooden- pins.  Howes,  of  this  construction  are  said  to  last  for  several 
ages,  for 'the  Deodar  or  Cotfon  .pine,  which  I  suppose  to  be  the  cedar  of 
Lfibanont  is  the  largest^  most  noble  antl  durable  of  all  trees. 

The  situation  of  this  vMlage  on  the  east  side  ef  a-  mountain,  the  summit 
o&which,is  covered, with.  snow,, and  the  foot  washed  by  the  Biidgirqtlrt  is 
very  pleasant.  B. commands  a  noble  view  oC  the  Sri  Ca'nta.  and  other  . 
adjoining  peaks  of  the-  Himalaya  on  which,  the  soow  for  ever  rests. 
Saow  also  remains  until  Hie  rains  on  all  the  mountains  of  tlie  second  order, 
which  are-  visible  hence,  both  up  and  .  down  the  river*  Many  cascades 
are  formed  by  the  melting  of  the  snows  -  on-  the-  foot  of  the  surrounding 
mountains.  One  in  particular  descends  in  repeated-  rails  of  several  hun- 
dred -feet  each,  from  the  summit  of  a  mountain  across  the  river  apd  Joins 
it  near  Batheri. 

TkE  azimuth  of  the  Sr{  Ctf/tfa  peak  (determined"  from  the  elongation 
of  the  pole  star)  is*  50  49  29  N.  E.  and  its  altitude  9  14  3  5.  It  is  need- 
kss  here  to  insert  the  observations  of  azimuth  and  altitudes  of  the  other 
peaks  seen  hence  and  at  other  places  on  the  route.  In  the  following 
account  of  my  progress  up  the  river,  I  have  put  down  such  remarks  as 
occurred  at  the  time,  and  they  were- written  on  the  spot,  and  are  here  in- 

*  It » tie  pin  us  Deodar  a  of  ilojuunsu ;  the  Wroadaru  of  Sanscrit  writers.  H.  II.  W. 
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serted  with  very  little  alteration.  Though,  lam  avave,  tha^roph.roinute 
descriptions  of  localities  must  appear  tedious,  and  that  many  repetition!, 
occur,  I  hope,  they  will  be  excused  by  those,  who  feeling  interested  in  the 
subject,  may  have  the  patience  to  «ad  the  detail.  To  give  general 
descriptions  of  such  rude  regions  is  difficult,  if  not  impossible,  and  I  trust 
that  particular  ones,  though  often  tedious,  will  be  found  more  faithful, 
and  to  give  more  precise  ideas,  of  those  remote  recesses  of  the  Himalaya, 
which  I  visited.  For  this  end,  and  that  those  who  are  so  inclined,  may 
be  able  to  know  the  positions  of  the  places,  in  my  journey,  I  have  put 
down  the  bearings,  and  distances  in  paces,  of  each  portion  of  the  Route, 
with  the  remarks  noted  at  the  time  and  also  the  latitudes  of  the  halting 
places,  and  these  simple  data  will  enable  any  one  to  trace  the  distance 
and  direction  from  Retial  to  the  end  of  my  journey.  I  have  only  put 
down  the  bearings  in  single  degrees  j  they  are  reckoned  from  North* 
which  I  call  360;  thus,  180  is  South,  970  West,  and  so  on— except  ia 
very  steep  ascents  and  descents,  the  paces  may  be  taken  at  30  inches. 

• 

On  the  I9th  May,  I  was  joined  at  Rcital  by  Lieutenant  Hkrbbrt,  of 
the  8th  Reg*.  N.  If  who  had  been  appointed  my  assistant,  and  from  his 
skill  and  zeal  the  survey  has  received  much  benefit— Mr.  Herbert  came 
direct  from  Calcutta  and  brought  for  me  a  pair  of  Mountain  Barometers, 
but  the  tubes  filled  in  England  bad  been  broken  ere  they  arrived  in 
Calcutta:  there  were  some  spare  empty  tubes  which  we  filled  and  used 
as  hereafter  mentioned,  but  we  could  not  succeed  in  boiling  the  mercury 
in  the  tubes,  to  free  it  entirely  of  air,— The  height  of  Reital  above  the 
sea  as  indicated  by  our  barometers  is  7108  feet. 
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HxviNQjreoeiyed  reporto,  that  the  Sangkas  were  repaired  and  that  the 
grain  I  sent. forwards  lodged  in  the  places  I  directed,  I  left  every 
article  of  baggage  I  could  possibly  do  without,  and  having  given  very 
light  loads  to  the  Cooties  that,  they  might  prooeed  with  lets  difficulty, 
we  marched  from  Reital  on  the  21st  May,  as  follows : 

2Ut  May,  Reital  to  Taumrra,  Thermometer  at  Sua  rite,  5*  £Jfc 

f*t*l.  Dtgrus 

1  Slight  oblique  descents  through  fields.   Cross  a  ' 

torrent,  10  feet  wide,  .   1510  32g 

2  Along  hill  side,  slight  ascent  and  begin  descent. 

Flag  staff  at  Reital  8.    Wuddr  138.  The 

great  water  fall  across  the  river  joins  it,  at  143      1052  66 

3  First  200  paces  315  along  side  of  hill.   Top  of 

Sdlang  mountain  covered  with  snow  95    592  69 

4  Ascent  rocky  and  rough.  Observed  some  Mica- 

ceous iron  ore.   Pollang  13:  river  below  to 

right,  1  mile  distant,  ?        632  45 

5  Leave  Pollang  1  furlong  to  right.    Sdlang  r  353 

mountain  112.  Sdlang  a  large  village  across<       1040  & 
the  river  90°.......  t  45 

6  Descent  and  cross  the  Soar  river  on  a  Sangka  5 

paces  in  length.  It  falls  in  a  fine  cascade 
from  a  great  rock.  The  scenery  very  pictu- 
resque ;  course  of  the  Soar  down  100*  where 
it  joins  the  Ganges,   1020  316 
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7  Very  rough,  along  steep  side  of  the  rocky  raoun»- 

taia  Of  JXarantahi  test  400  paces,  steep  ascent 
by  short  SiigwsagBi  Pollang  169  ;.  SdUmg-— 

8  Oblique  and  jroeky  ascents,  open,  to  tight,:  high 

a 

precipices  above-  to4ef&  ,  Sdlang.  123 .  j  •> .' ... . 

9  Crest  of  the  ascent  to  it  a  very  bad  and  rocky 

broken  path,,  difficult  and-  some  what*  danger- 
;  ous  in  some  places,  where  a  false  step  would 
be  fatal.  Sdlang  137 ;  Sdlang  mountain  124; 
Reital  203;"  Polfong  208 ';  course  from  the 
Sangfta  generally  57 ;  Mouth  of  the  Soar 
1 59  r.  Ganges  1  \  mile  right  and  about  2,000 
feet  below,.   

10  Descend  and  cross  Cajfant  NacU  rivulet  4  paces, 

oblique  descent  and  better  path,.  

11  Cajani  or  Kujnah  Hamlet^  ascen^  . ... .  * 

12  Rocky  oblique  ascent;  fietfa/  206;  Sdlang  172 

13  More  heavy  ascent  of  the  same  kind,  over  frag- 

ments  of  graniie  mixed  with  large  proportions 
of  quartz  and^feld  spar,  

...      ■  .  .   .      .         .   .      .....  » 

14  More  ascent  but  not  quite  so  rough, — Here 

slight  descent, 

.  • 

Keital  (my  Flag  Staff  there)  2CH».  Depression- 
of  lop  of  the  ma<tt  4*  23;  Bottom  4°,  30 ; 
Pollang  214  42;  Depression  8  14;  Sdlang 
187  44;  Depression  12  44;'  Bus  or  Sdlang 


Rivers,  Ganges  and  Jumna. 
peak  I4i'03";  Elevation  11°  09  5;  llilri  46 

■  O  t 

20;  Depression  4  31;  Direction  of  Dangal  36£  ; 

a 

Highest  point  of  Sricanta  53  4  7;  Elevation 
10  32;  Tulii  Gawana  331  3l;  Elevation  17° 
55l    Second  point  335"  19' 8;  Elevation  17* 
56!    Third  point  355  06*;  Elevation.  17°  55. 
Tawarra,  a  ruinous  village  of  10  houses,  .. 
Marched  the  distance  iu  5  hours  and  38  minutes, 


From  the  Soar  river  to  immediately  above  Tawwrra^  the  path  is- 
exceedingly  rugged,  over  broken  inaases  of  rock;  the  whole  is  an  ascent; 
and  in  some  places  very  steep  open  precipices  to  the  right  and  high  rocks 
above  to  the  left;  precaution  is  required  in  the  footing,  and  some  places 
are  very  unpleasant  to  turnr  where  it  is  adviseable  to  go  bare  footed. 

The  mountains  are  of  granite,  with-  various  proportion,  of  quartz  and 
feldspar,  of  wliich  I  have  specimens.  Heavy  rain  both  on  going  and 
returning,  could  not  get  a  latitude*  Water  boiled  at  198*;  the  tempera- 
ture of  the  air  being  67- 

At  the  village  of  Taicarra,  direction  of  the  small  lake  called  Cailac 
To7,  whence  the  Dinni  Gdrh  river  issues  7l!  It  is  said  to  be  50  yards 
m  diameter, but  deep,  and  is  formed  by  Hie  melting  snow;  there  is  a  small 
piece  of  level  ground  near  it,  to  which  the  villagers  drive  their  sheep  to 
pasture  in  August. 
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22d  May,  Tuwarra  to  Dangal,  Thermometer  sun  rise  48  *l* 

Pant.  Dffrttt 


■ 


1  Descent  through  the  fields  and  down  the  Deli 

steep  and  slippery.   Rfioh  (or  Rhai)  pines  and 

the  Mohora  a  species  of  oak  grow  here,   1310  3 

2  Descent  to  the  Elgie  Garh  torrent — Cross  it  by 

a  Sangha  15  /eel  long.  Granite  rock  in  large 
blocks,  with  quarts  nodules  and  bands  in  the 
bed  of  the  stream,   1320  70 

3  Descent  by  the  torrent  side,  leave  it  and  cross  a 

crest  or  ridge.    Buci  160°   1630  71 

4  The  path  is  along  the  steep  and  broken  sides  of 

a  mountain,  &c.  very  bad,  last  500  yards  diffi- 
cult;  turn  some  what  dangerous  corners,  mouth 
of  the  Dinni  Gdrh  100°.  The  stream  about 
20  feet  wide,  and  is  a  sheet  of  foam  fall- 
ing  at  an  angle  of  about  20  to  the  Ganges, 

o 

Direction  of  Uie  small  lake  at  its  head  130; 

fleifa(.210°;  Ouri  4Q;  Buci  179°,   1810  42 

5  Oblique  descent  to  rivulet  and  waterfall  of  20  feet,       1010  350 

6  Oblique  rocky  ascent,   1320  35 

7  Along  the  side  of  mountain  rocky:  one  difficult 

place:  here  begin  descent  towards  the  river— 
Reitat  208;  Buci  198;  Salung  206°;  Ouri 
45;  angle  of  depression  of  our  path  to  the 
river  17.  It  is  4  furlongs  direct  to  right  and 
deep  below,  Vi.   1600  43 
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8  Cross  Camaria  Gddh  (rivulet)  8  paces  wide,.." 

9  Down  the  narrow  glen  of  the  rivulet  to  its 

junction  with  the  Ganges;  the  whole  a  descent, 
and  in  many  places  bad  and  difficult,  over  large 
blocks  of  rock  which  have  fallen  from  above, 
and  overturned  and  shattered  all  the  trees,  in 
their  course.  The  granite  precipices,  which 
confine  the  river  at  this  place,  have  split  and 
fallen  in  large  masses  into  the  bed  of  the  stream, 

10  Path  along  the  side  of  the  Ganges^  but  above  it. 

A  cascade  opposite  falls  800  feet,  but  not  in 

o 

one  sheet,  river  up  to  6 ;  path  rocky,  , 

1 1  Across  the  river  and  on  its  steep  bank  is  a  range 

of  hot  springs;  they  throw  up  clouds  of  steam, 
and  deposit  a  sediment  of  a  ferruginous  colour; 
these  are  the  first  hot  springs  I  have  observed 
on  the  Ganges ;  the  river  not  being  fordable, 
we  cannot  go  to  them,  

12  Huge  blocks  of  rock  fallen  to  left,.  

13  Climb  over  and  under  the  ruins  of  a  most  tre- 

mendous fall  of  the  precipices;  blocks  of  granite 
from  100  to  150  feet  in  diameter  are  thrown  on 
each  other,  in  the  wildest  and  most  terrific 
confusion:  the  peak  whence  they  fell  is  perpen- 
dicular and-of  solid  rock.  This  fall  took  place 
3  years  ago,  ' 
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Path  better,   320  352 

Cross  the  Ganges  by  a  Sang  ha  made  of  two  stout 

pine  spar?,  laid  from  rock  to  rock.    It  is  a  good 

bridge  of  the  kind  and  about  $\  feet  wide; 

the  space  between  the  pine  spars  is  overlaid 

with  small  deal  shingles  which  are  tied  together 

so  as  to  form  a  platform. — Like  all  the  rest, 

this  Sangha  is  open  on  both  sides,  and  un- 
pleasant to  pass,  being  from  the  length  and 

elasticity  of  the  pines,  so  springy  as  to  re-bound 

to  every  step  the  passenger  takes. — The  river 

below  the  Sangha  was  deep,  and  very  rapid, 

being  confined  by  rocks.    Its  breadth  under 

the  Sangha  as  measured  by  a  chain  was  50 

feet,  height  of  Jibe  Sangha  above  the  stream  30 

feet. — The  river  is  more  expanded  above  and 

below  —  Sangha*  are  always  placed  in  the 

narrowest  parts,   400  go 

Tent  at  Dangaly  a  small  flat  so  called,  on  the 

left  bank  of  the  Ganges  >  and  at  the  confluence 

of  the  Limea,  *  large  torrent— No  village  here. 

The  halting  place  is  surrounded  by  high  and 

steep  rocky  mountains  and  mural  precipices: 

observed  some  bears  climbing  among  the  rocks.        230  3\ 

19,569 
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Time  of  marching  5  hours  and  48  minutes,  a  very  laborious  journey. 
The  path  is  very  rough  and  merely  a  succession  of  steps  from  one  broken 
ccag  to  another;  some  places  were  very  difficult.    To  the  Ganges,  was 
descent,  then  we  passed  along  its  bank,  and  at  no  great  height  above  the 
stream,  which  though  not  wide  is  deep,  and  impetuous,  falling  from  rock. 
In  the  less  rapid  parts  pools  are  formed,  where  the  breadth  may  be  20O 
feet,  but  generally  it  appears  from  100  to  120  feet  wide;  several  rills  be- 
sides those  noted  above,  fall  into  the  river;  it  is  needless  to  say,  that  they 
fall  in  cataracts,  the  sides  of  the  river,  being  every  where  bounded  by 
high  cliffs.    The  rocks  are  granite,  of  much  the  same  composition,  as  on 
yesterday's  march.   The  dip  of  the  Strata  is  about  45  towards  N.  E.  as 
usual,  and  the  whole  line  of  inclination  is  visible  from  the  river  to  a  great 
height  above.    Water  boils  at  202— The  temperature  of  the  air  being 
54*.   On  our  return,  the  Barometer  was  deranged  at  this  place.   It  is  to 
be  remarked,  that  on  going  up  we  did  not  fill  the  Barometers,  fearing 
they  might  be  broken,  and  the  Mercury  spilt,  of  which  we  had  very 
little ;  our  store  of  it  having  been  diminished,  by  those  various  accidents 
to  which  every  thing  that  can  be  lost,  or  broken,  in  these  rough  regions 
is  subject.   Of  these  Barometers  more  hereafter. 

Latitude  Observed. 

M.  A.  Spica.  Reflecting  Circle,  Hodgson's      30  54   32  8 

Lieutenant  Herbert's....  28  8 

. ,_  ,     - . ..  — 
Mean   30   51    30  8 
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1  Lofty  cliffs  on  both  sides  of  the  river ;  path  gene- 

rally a  slight  ascent  but  rocky  and  difficult,. . . 

2  Along  the  bank  of  the  river.  On  Rocks.  Narai 

« 

peak  crowned  with  snow,  43.  Kanouli  GadK 

a 

torrent  falls  in  cataracts  from  right  bank  15; 
Bus  peak  18(5!,  / 

3  Path  rocky  and  rough  above  the  river,  

4  Path  ditto,  granite  rocks,  steep  and  high  on  all 

sides,. .,  »  

5  Cross  the  river  on  a  Sangha  at  Deordni  Ghdti, 

it  is  a  new  and  good  bridge  of  the  kind,  but 

'v.: 

Jong  and  very  elastic ;  height  above  the  stream, 
40  feet,  breadth  of  stream  under  the  $angJia  30 
paces  or  about  60  feet.    The  high  flood  mark 
of  the  stream  when  swollen  appears  to  be 
about  14  feet,  above  the  present  level.    A  wild 
*    and  savage  looking  place.    Precipice  around, 
granite  and  .some  black  and  grey  rock  of  a 
laminar  texture,— ilocky  path  from  last  sta» 
4ion. — Pines  of  various  kinds,  and  the  true  deal 
-fir  grow  here;  immediately  on  passing  the  San* 
gha,  the  path  leads  over  an  Avalanche  of  snow 
.   which  reaches  to  the  river's  maigin;  it  is  many 
feet  thick,  and  has  fallen   this   year,  and 
brought  down  all  the  trees  hi  its  path.  This 
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is  the  first  snowbed  we  passed  over  on  the 
Ganges. 

Path  along  right  bank.   The  river  a  bed  of 
foam  falling  from  rock  to  rock.  Five  hundred 
yards  further  on,  are  the  falls  of  Lohari  Naig, 
where  the  river  is  more  obstructed  than  in  any 
part  of  its  course  and  tears  its  way,  over  enor- 
mous  masses  of  rock,  which  have  fallen  into  it 
from  the  mural  . precipice  which  bounds  its  left 
shore.  Thjs  frightful  granite  cliff  of  solid  rock, 
of  above  800  feet  high,  appears  to  have  been  un- 
dermined at  its  foot  by  the  stream,  and  the  lower 
and  middle  part  have  fallen  into  it,  while  tlie 
summit  overhangs  the  base  and  the  river— 
The  vast  ruins  of  this  fall  extend  for  about  a 
quarter  of  a  mile ;  the  river  has  now  forced  its 
way  through,  and  partly  over  the  rooks,  with  a 
noise  and  impetuosity*  we  thought  could  not 
be  surpassed,  but  on  our  return,  iu  June,  when 
4he  Ganges  was  doubled  in  depth,  the  scene 
was  still  grander.  : It then  just  covered  Lhe  tops 
of  the  rocks,  and  one  of  the  falls  of  the  wliolc 
stream,  we  estimated  at  25  feet  perpendicular, 
and  below  it  were  more,  close  to  each  oilier  of 
little  less  height.  .  Tbescene  is  full  of  sublimit 
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ty  and  wildness,  and  the  roar  of  the  water  is 
astounding. 

Oil  the  right  Bank  also,  there  has  been  a  recent 
large  slip  of  the  mountain,  but  the  above 
mentioned  on  the  left  bank,  is  for  its  height,  the 
most  formidable  fall  I  ever  saw.  It  is  not 
recent. 

7   Cross  Ihe  Ganges  by  the  Sangha  of  LohariNaig 
16  paces  long  and  25  feet  above  the  stream; 
which  is  here  narrow,  deep,  and  has  a  great 
fall ;  the  ends  of  the  Sangha  (which  is  very 
narrow)  are  supported  en  each  side  on  2  great 
tabular  granite  rocks.    That  on  the  right 
bank  is  circular,  and  150  feet  in  circumference. 
It  is  of  a  coarse  brown  granite,  with  quartz 
intermixed,  and  is  decomposing  in  some  places. 
The  mountains  on  both  side  of  the  river  are 
very  steep.    On  the  left  bank  of  the  river  ob- 
served  a  rill,  impregnated  with  calcareous 
matter,  which  is  so  abundant  as  to  incrust  every 
thing  it  touches  very  strongly,  and  we  collected 
large  pieces  of  this  lime,  which  is  pure,  like 
that  at  Sansdr  Dhdra—TUis  is  a  singular  thing 
in  a  region  of  granite  


Rivers,  Ganges  aw  Jumna. 

8   The  Lot  Gdrh  ri  ver  joqw,  iht  Gpr^efo  progs  it  by 
a  good  Utile,  Sajigha^   This  river  is  ,20  feet 
wide.   This  last  station  J^as  beeD.aJropat  1^1,,  : 
and  a  good  and  pleasant,  path,  along ;a  fat  of 
150  yards  wide  by  Ihe  river  sid*  ^fcdbjj.  . 
CaAr*?,  Mire/,  Qmil^  and  other  trees,.  From 
the  edge  of  }he  flat,  the  rock  qses  in  a  gigantic 
mural  precipice  of  about  150Q  feet  perpendi- 
cular,  and  the  same  across  the  theriver.  Strata 
much  inclined.    The  Lot  Gdrh  river,  comes 
from  the  snow  to  the  right,  and  is  very  rapid. 
Ganges  here  expanded  and  the  scenery  beauti- 
ful.  Lot  Gdrhuo  120.  ..........  1500 

/  :•  ..,r •  _  V  '  :  I 

On  our  return  breakfasted  here, 

Barometer  23  144 

•  -        ,  i ,  ■  

Thermometer  attached  53 


•  •  t  ■■  ■ . .  ... 

,  il  !■::::  ;  ' 

O    !  -.'wlf 


.       -    «  ■»...... 


Detached  56 

«>   '  '.'    .  j-  ."  '  .  x  !•'  ! 

9   Pleasant  path  and  good  by  the  river  side,  which 

•  "  •    

is  more  expanded,  and  the  channel  not  so  rocky. 

•    '  •  ,  „  i     ';  '• 

Breadth  150  to  200  feet,  a  snow  Avalanche 

here,  leave  the  low  bed  and  begin  ascent,. ...  100S 

10  Strong  ascent,  first  500  paces,  East,  then  5;  here  t 

begins  very  steep  ascent,   1  ^  ( 

■     ■  ]  'i  , 

11  Very  steep  and  difficult  descent,  open  to  the  left, 

and  the  river  deep  below,  a  muraj  precipice, 

V 
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across  the  river  wilh  well  defined  strata,  at 
an  angle  of  about  45.  The  strata  are  so 
arranged  in  these  regions,  which  are  the  feet 
of  the  Himdlyciy  but  I  have  observed,  that 
near  the  tops  of  the  highest  peaks,  the  layers 
of  rock  are  nearly  horizontal.  Name  of 
above  mountain  Balder  a  Ltiru;  steep  as  it 
is  and  nearly  devoid  of  soil,  the  pines  never* 
theless  contrive  to  fix  their  roots  in  many 

of  ir,   510  300 

12  Bad  and  narrow  path  overhanging  the  river. 
The  Soan  Gddlh  (river)  joins  the  Ganges  be- 
low, to  West ;  course  from  'snowy  peaks  286* 


appears  to  be  30  feet  wide  and  not  fordable, 

very  rapid,  .7  548  360 

13  Oblique  descent,  not  steep,  but  difficult  over 

lumps  of  broken  rock,  the  ruins  of  a  slip  of 

the  mountain,  ..  792  5 

14  100  feet  of  ascent,  at  an  angle  of  70,  rest,  descent 
of  the  very  steepest  kind;  in  the  worst  part,  the 
path  is  narrow,  and  over  hangs  the  river,  2 

are  unpleasant  to  pass,  592  5 

15  Last  1000  pages  an  agreeable  change,  being  a 
good  path  where  one  may  walk  at  ease,  Ava- 
lanche of  snow  to  right,  and  a  large  slip  of  the 
mountain,  the  ruins  of  which  obstruct  the  path,      2500  8 
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16  Bad  and  rough,  here  cross  the  Ganges  on  a 
Sangha,  about  45  feet  above,  the  stream, 
breadth  of  the  I  oaring  stream  below  17  paces, 
or  43  feet  The  bridge  about  2£  feet  wide,  ill 
secured  and  unsteady,  it  extends  from  one 
large  rock  to  another.   The  current  extremely 

violent,  and  the  fall  of  the  river  great,  

¥T  A  Torrent  from  the  Suci  mountain  falls  in  here, 
at  this  Sangka,  on  return,  barometer  SSin. 

90.  thermometer,  52  ••• 

^6-  Long*  ascent  to  Sucf,  a  decaying  village  of' 
9  houses,  of  which  3  only  are  inhabited.  It 
is  on  the  West  side  of  a  mountain,  and  sur- 
rounded on  all  sides,  by  the  Himdlya  rocky  >» 
precipices,  crowned  with  snow.  The  river 
is  about  1,000  feet  below,  foaming  in  a  con- 


■  4 


\  .1*. 


;  .1 


1270 


fined  channel,  . 


3000 


19,394 


As  to  the  march,  it  was  very  long  and  laborious,  we  performed  it  in 
7  hours,  propabTy  j-  of  it  was  hand  and  foot  road.  The  rest  except 
the  two  places  of  flat  mentioned  above  as  usual,  a  succession  of- long 
strides  or  little  careful  steps  from  one  broken  crag  to  another.  The  three 
Sanghat  over  the  river,  having  been  lately  repaired  are  not  dangerous  but 
too  high,  narrow,  and  elastic,  to  be  pleasant  to  cross :  the  people  from  the 
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plains  passed  them  very  well  (three  pevson&excepted)  butmany  oftlie  mouw 
tain  coolies,  were  obliged  to  be  led  over,  with  -their  eyes  shut,  as  well  an 
some  of  the  Goorkha  sepoya.  To  get  well  .over  then,  it  is  proper  to  take 
careful  steps  (but  not  to  go  too  slow)  and  to;  beep  ones  eyes  steadily 
fixed  on  the  platform*  and*  by  no  means  to  look  otfer  the  ode,  at  the 
foaming  gulph  below,  or  to  stop-  or  hesitate  wtojn  on  *he  fyutgh*.  The 
sceuery  to.  day  was  in  natureY  grandest  and  rudest  etik,  wall  Uke  precipi- 
ces of  compact  grapite  bounding  the  river  on  both  sidea,  i»  thejimtoedfr 
ate  height  of  2  or  5,000  feeU  above  those  elite  is.  #*pw. 


Latitude  Observed.1  M.  A.  Spica.   Hodgson;  Circle,.. 30  59*  40"  & 

Herbert;  Sextant,.'. .30  59  40 

.  ••  '  ■  '■■<  ■  •  

30.  60. .  40  25 

.  ....  •        '■({'  •  * . 

24fA  May,  Stfct  to  Derdli,  Thermometer  Q.  JR.   45_  ^4 

1  Road  along  side  of  mountain,  moderate  ascent   742  46 

2  Crest  of  rise— Ganges  up  14*^.   £10  45 

3  Descent  and  cross  the  Gauges,  by.  a  &pigfc,  length 

of  the  Bridge  115  feet,  .breadth  3  feet— breadth  of  the 
river  t  below,  82  feet— depth  to  the  surface  of  the 
water,  from  the  Sangfya  10  feet  (measured  by  the 

...  ;•>.'«.    f     i'  ;     *  '..:'».'  •. 

chain,)    This  is  the  best  Sangha,  on  the  river  and 

the  water  below  is  not  so  rapid  as  usual — Jhala 

village  of  5  Houses,  340;  above  Jhala,  the  country  is 
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not  alpregent  inhabited,  .  k  ,„  \$oq  jg 

4  A  fine  view  up  the  river  which  for  several  mites  above 

this,  flows  in  a  more  expanded  bed  in  a  narrow  valley ; 
the  feet  of  the  mountains  bounding  it,  are  leas  steep, 
and  are  clothed  with  cedars.  Good  path  along 
sand  and  pebbles  in  the  river*  bed,  the  current  of 
which  more  gentle  though  very  swift*  .  The  bed 
is  about  600  yards  wide,  and  will  be  overflowed  when 
the  river  is  at  its  height  Lower  line  of  snow,,  , 
generally,  2000  feet,  above  the  river,  though  several 
Avalanches  reach  down  to  its  margin,  Jhala  320; 

© 

Soan  Gddh  river  (mouth  of)  o\   The  air  is  very 

cold,. ,  ,  * * .  ♦  2000  11 

5  Ascent  and  descent  of  a  rocky  point  above  the  river.  -'  .  , 

We  have  now  turned  the  snowy  range,  seen  from  the  , 
plains*  and  brought  it  to  our  right,,  as  will  be  seen 
by  the.  change  in  the  course;  the  march  from,  Dongaf 
to  Suet,  and  on  to  this  place,  may  be  considered,  as 
in  that  gorge  of  the  Himalaya,  through  which  the 
river  forces. its  way,  to  the  foot  of  those  mountains  of 
the  second  order,  which  are  the  beginning  of  the  spurt 
of  the  grand  range.    We  have  now  the  great  snowy 
peaks  on  both  sides  of  the  river,  and  it  is  henceforward 
bounded  by  them  j.  those  to  the  right,  are  visible  from  . 
Hindustan;  those  across  the  river,  or  to  our  left,  are 
not  vibible  n om  the  plains,  being  hid  by  the  southern 
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ridges.  The  line  of  the  outlet  of  the  rivet  is  very 
perceptible  from  the  plains,  and  the  Sricdnta  peak, 
the  western  foot  of  which  it  washes  here,  is  con- 
spicuous from  Seharanpur,  and  the  Doab.  From 
hence  onward,  the  course  of  the  Ganges  is  to  be 
considered,  as  being  within  the  Himalaya,  differing 
from  the  Jumna,  in  as  much  as  that  the  source  of  the 
latter  river,  is  at  the  south  west  feet  of  the  anowy 
peaks,  seen  from  Seharanpur,  and  not  within  the 
Himalaya. 

6  Pleasant  ami  level;  a  snowy  peak  towards  Barrasah 

shews  itself  up  the  Soan  Gddh :  it  is  called  Dumdara, 

and  is  very  white  with  -snow;  mouth  of  the  Soan 

Gddh-  339.   Down   its  bed  the  plunderers  from 

Barrasah,  and  the  western  districts  of  Rawaicn 

penetrate  in  the  latter:  end  of  the  rains.   As  far  as 

Barrasah,  the  country  is  uninhabited  for  six  days  jour- 

ney  except  at  Leuhpahch  Gong,  which  is  three  Coss 

on  this  side  of  Barrasah.   Those  districts  are  on  the 

Tonse  river^  and  are  the  seat  of  numerous  gangs  of 

plunderers  and  murderers,  who  much  infest  this  part  of 

the  country,   595  50 

7  Pretty  strong  ascent,  but  good  path,  in  the  cedar  forest, 

obliquing  up  and  down,  from  the  river,   2200  \ 

8  Pleasant  in  a  forest  of  many  pines,   438 

9  Ditto;  top  of  oblique  ascent.   Descent  to  dell,   350 


78 
3 
90 


Digitized  by  Google 


Rivers,  Ganges  and  Jumna.  83 

10  Descent  to  brow  of  small  precipice,  overhanging  the 

river  which  here  falls  at  a  considerable  angle. 
Mouth  of  the  Haril  large  rivulet  346°,  7  furlongs, 

o 

comes  from  30,  from  snowy  peaks.   Here  forest  of  • 

cedar  and  the  true  deal  pine  which  is  a  tall  and 

graceful  tree,  ........ ..v.  ...f   600  100 

11  Ascent  and  descent  to  precipice  over  the  river.  Across 

the  river  is  a  small  plain  of  }  mile  wide,  where  there  -  i 
was  once  a  village,  called  Suor, .. ;   415  "  80 

12  Cross  a  torrent  from  the  snow,  . . :   265  80 

13  Dughti  GdtUt  (torrent)  falls  in  opposite  at  right  an- 

gles.   Here  oblique  descent,  cedar  forest,  ........ .V   335  ditto 

14  Descent  to  the  bed  of  the  Ganges,  and  cross  the  TCI" 

Ghdr  a  large  torrent,  which  falls  in  a  most  beautiful 

and  picturesque  cascade  of  80  or  100  feet,  over  a   '    '  J 

rock,  bordered  and  shaded  by  high  feathery  pines 

and  spreading  cedars, . , ,„,,..«   495  90 

15  Flat,  over  sand  and  pebbles  of  the  river  bed,  here  ^    ;  ; 

expanded,  *  i .,»,, .  500  75 

On  our  return  wehaltedat  this  place  to  take  the  altitude' 
of  two  very  sharp  snowy  peaks,  which  now  appeared  to 
the  south,  or  to  our  right.  We  measured  carefully 
with  the  chain,-  a  base  of  165  feet,  which  was  the  ; 
.greatest  extent  of  level  ground  to  be  found;  with  this 
base  we  found  a  longer  line  of  1569  feet,  and  frpm 
its  extremities,  determined  the  distances  of  the  two  . 


Digitized  by  Google 


&l  A-  Survey  or  tun 


peaks,  and  their  heights  above  the  east  end  of  the 

base  as  follows;      « ■ 
First  peak  called  SeicmarcAa  CAauatei,  distance  16440 

feet,  hearing  due  south.   Its  angle  of  elevation  2(J 

43'  42"  and  height  above  the  river  8278  feeU 
Second  peak  no  name,  but  \i  m  a.  lower,  part  of  the 

Sricdnta  fountain. 
Distance,  15374  feet. 
Magnetic  bearing  170  43'. 
Angle  of  elevation  25  55'  30". 
Height  7^.73  feet  above  the  river. 

Barometer  22  inches,  249:  thermometers  attached  79. 

tv         ,  ^    ...  ^. .....  • 

Detached  78. 

•  (75 

16  Last  70Q  paces  $2,  and  ascent  first  part  flat,  I70O  \  ^ 

17  N.  B.  On  our  return  we  found  gooseberries  at  this 

placet  they  were  of  the  large  hairy  kind,  and  though 
pot  ripe,  made  good  dumpUus,...  ^  *  *   1090  j 

18  Gradual  descent,  and  cross  the  Rheir  Gddh  large  rivu- 

let,-by  -a  fiangna,  at  Defdti;  a-  Village  of  b*  houses  but 
now  deserted,  on  account  of  the  failure  of  the  crops 
and  incursions  of  banditti,   810  88 


65 
74 


«■....  j 


Miles  by  the  wheel  7"  6f  bein£  13200  yards  for  paces,  14345 


The  road  to-day,  considered  as  a  mountain  path,  was  excellent,  two  or 
three  places  excepted.  The  north  bases  orthe  mountains  which  we  passed 
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along,  are  moderately  sleep,  and  are  clothed  with  noble  cedars,  and  various 
sorts  of  large  pines,  of  which  the  Cslur  and  Rhai  or  Rher  are  the  largest; 
Cshir  is  a  name  indiscriminately  given  to  several  of  the  large  leaved  pinre, 
but  the  tree  soiled  lwre,.is  the  tr«e  Deal;  it  grows  to  a  great  height, 
and  bters  a  resemVlance  to  the  commoA  .Cty/ir  or  turpentine  fir,  which 
abounds  in  the  lower  hills,  but  which  is  never  seen  in  company  with  the 
cedar,  (Deodar)  I  took  some  specimens  of  this  Deal,  it  is  light  and  has  a 
fine  grain  i  the  Rhai  is  a  lofty  pine,  it  has.  a.  graceful  appearance,  the 
leaves  are  pendent    The  wood. of  it  is  not  esteemed  for  building,  toing 
heavy  and  .knotty:  the  cedar  is  always  preferred  for  that  purpose.  From 
the  Sangha  to  Ilerdli,  the  Ganges  flows  in  an  expanded  bed  with  a 
swift  current  over  stones.    Yesterday  it  was  a  succession  of  falls  from 
wektoTook,  and  bounded     frightful  precipices.    To-day  the  scenery 
was  very  interesting,  the  river  being  bounded  immediately  to  the  north 
by  the  cedar  forests;  above  which,  towered  the  sharp  snowy  peaks,  and 
many  torrents  and  cascades  fell  from  them.  I  never  made  a  more  delightful 
march;  the  climate  is  nlaasaotand  the  weather  bright  to-day.  The  village 
of  Derdli  is  situated  in  a -rocky  recess  and  commands  a  fine  view  of  the 
river,  and  of  the  nortusides  of  the  snowy  peaks  behind  Jamnautri.  There 
are  three  small  temples  of  stone  by  the  river  side,  they  are  of  good  work- 
manship.   Derail  was  plundered  last  year  by  banditti  from  the  westward. 
.Latitude  Observed  M.  A.  Bpica.   Reflecting  circle,  31     2*  25* 
Lieut.  Hbrbbrt,  M.  A.  D.  Sextant,   8 

Mean,   31     2    16  5 

Pole  star  hid  by  the  mountains  as  usual. 

Y 
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25th  May,  Derdli,  to  Bhairo  Ghdti.  Thermometer,  sun  rke  j£  ^ 

.  .  Fata. 


1  Much  rain  here  this  morning,  and  snow  above:  steep 

and  almost  perpendicular  ascent,  from  the  village  up 

a  mass  of  rock,   310  85 

2  Cross  a  torrent  7  paces  wide  on  a  Sangha ;  path  in  gene- 

ral level  on  the  banks  of  the  river  but  occasionally 

slippery  and  bad,   1400  79 

3  Road  generally  level  along  bank  in  the  cedar  forest. 

Cross  a  large  snow  avalanche,  1300  89 

4  Road  as  above,  cross  a  large  avalanche  of  snow.  Cedar 

forest;  rocky  mountains  across  the  river  almost  perpen- 
dicular,  1800  73 

5  Crest  of  nearly  perpendicular,  and  difficult  short  ascent : 

crags  overhanging  and  threatening  to  fall.   The  ri- 
ver bed  the  -whole  way  broad  and  strong  current* 
Derdli  256 ;  lofty  peaks  on  every  side,  rising  imme- 
diately from  the  river.    This  place  is  1O00  feet  above 
it.    Cedars  of  great  size  here,   1210  68 

6  Road  generally  level,  on  bunk  of  the  river:  cross  an 

avalanche  of  great  magnitude,  being  a  fall  of  lumps 
of  snow  like  large  rocks,  it  has  brought  down,  and 
broke  to  pieces,  all  the  cedar  trees  in  its  path  ;  perpen- 
dicular, rocky  precipices  rise  immediately  from  the 
river  bed,  to  the  height  of  1500  and  2000  feet;  high 
snow  peaks  on  all  siilc?,  large  cedars  at  their  feet, . . . .  1900  103 
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7  Path  as  above  in  cedar  forest.   Wall  like  precipices  of 

great  height  rise  from  the  river  bed,  above  them  is 

«">wy   1714  105 

8  Cross  Litunga  a  small  river  oh  a  Sangha,  a  littleabove  its 

mouth,  falls  from  the  snow  to  rig-lit  and  joins  the 

Ganges,   837  138 

9  An  exceedingly  steep  ascent;  rivernot  visible  but  close  be- 

low mountains  with  bare  peaks,  not  a  bladeiof  herbage 

on  their  rocky  sides.  In  front  Decani  snowy  peak  105, 

to  our  left  a  mountain  called  Twits',  the  S.  side  of  ,<„■ 

Decani  is  washed  by  the  fiag/u  ret' At',aud  the  N»  side 

by  the  Jahni  Ganga  or  Jdlmeci^  their  confluence 

being  at  Bhairoghdti.   This  place  is  called  RateiUa,  780  MO 

10  Another  steep  and  toilsome  ascent,  • »  .        1065     1 10 

1 1  Descent-over  broken  fragments  of  peak,  -iA.  rocky  preci- 

pice nearly  mural  of  1000  feet,  overhang*  the  right 

bauk  of  the  Ganges,  which  here  as  usual  rushes  over 

rocks  with  an  impetuous  and  foaming  Current;  In- 

front  is  the  gigantic  peak  Decani  rising  immediately 

from  the  bed  of  the  river,  on  the  left  the  almost  equally 

high  one  of  Thui,  below,  immense] masses  of.  granite 

overhang  the  river.    The  scenery  te>  very  grand. 

Very  large  cedars  here,  .,.<......*   93fr  130 

12  Ja hnevt  river 7a......     343  108 

13  A  sweep  from  S.  .to  E.  brings  us  to  (bat  most  terrific 

and  really  aweful  looking  place  called  Bhairoghdti. 


Digitized  by  Google 


88  A  Survey  or  tu* 

The  descent  to  the  Sangha is  of  the  steepest  kind  and 
partly  by  a  ladder.  The  Sangha  is  inclined  far  from 
the  level,  and  as  seen  from  the  height  above  it,  cannot 
fail  to  inspire  the  beholder  with  anxiety  as  to  his  safe 
passage  over  it.  It  is  indeed  by  far  the  most  formida- 
ble Sangiia  I  have  seen;  the  .height  of  the  platform 
above  the  river,  we  measured  by  dropping  the  chain  4 
it  was  60  feet;  one  is  apt  at  first  sight  to  estimate  it  at 
much , more,  however  this  height,  added  te-the  circum-  , 
stances  of  the  narrowness  of  the  Sanglta  (about  2£  feet  . 
wide)  its  elasticity,  and  its  inclined  position,  is  suffici- 
ent to' render  its  passage  dis&greeable,  it  being  (like 
all  the  rest)  quke  open  at  the  sides.  Jt  is  laid  from 
one  aide  of  the  preeipice  to  the  other,  the  end  on  the 
left  bank  the  highest,  the  precipices  in  some  places  .1  '  . 
are  qu'ite  perpendicular,  in  most,  nearly  so,  rising  to 
the  height  of  flOOO  feet  above  the  stream,  they  are 
of  compact  granites  on  some  ledges  there  is  a  little 
soil,  where  the  cedars  fix  their  ,  roots.'  The  river 
below  the  8a*gkd  is  closely  confined  by  the  wall  like 
rocks,  which  are  perfectly  perpendicular,  and  its 
course  is  thus  bounded,  nearly  to  Gangautri.  The 
breadth  of  the  stream  is.  about  45  ieet,  and  it  is  deep 

under  the  bridge,  .  . ...    600 

14   Turn  to  the  left  by  a  rocky  path  to  our  tent,  * . .   280  60 

13,769 
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Which  is  in  a  very  strange  place  for  a  tent  to  be  in,  and  one  of  the 
most  curjous  sight9  among  raany  here,jis  to  see  a  little  tent  pitched  under 
vast  overhanging  masses  of  rock,  at  the  confluence  of  these  two  rivers, 
the  Bkdgirafhi  and  its  foaming  rival  the  Jdkxi  Gtuigd  otea  more  properly 
called  the  Jdhneui,  the  strange  and  terrific  appearance 'of  this  place 
(Bhairog'hdU)  exceeds  the  idea  I  had  formed  of  it:  no  where  in  my 
travels,  ia  these  rude  mountains,  have  I  seen  any  thing  to  be  compare* 
with  this,  in  horror  and  extravagance.    Precipices:  composetl  of >  the  mo9tl 
solid  granite,  confine  both  rivers  in  narrow  channels,  and  tnese-  seem!  td 
have  been  scooped  out  by  the  force  of  the  waters. ':  Neatf  tbet  Sddgd,  the 
Blidgirafhi  has  in  some  places  scolloped  out  the. rpofc I  whibb/overhang* 
it.   The  base  of  these  peaks  is  .of  the  moat  compact  sort  of  granite,'  it  i*» 
of  alight  hue,  with  small  pices  of  black:  sparry  -substance  mterrhixed^ 
From  the  smoothness  of  Die  rocks  iwhich  confine  the  atfeaefc  athi  ^ich1 
appear  to  have  been  worn  so  by  water,  I  think  the  stream  miftthave 
formerly  flowed  on  a  higher  level,  and  that  it  is  gradually  scooping  its 
channel  deeper,  for  it  does  not  appear  that  the  walls  which  confine  fee 
rivers,  are  masses  fallen  from  above,  but  that  they  are  the  base*  of  therpeak9 
themselves.   Enormous  blocks  have  indeed  fallen,  and  hang  over  our 
heads  in  threading  confusion,  some  appear  200  feet  in  diameter,  and  herb 

o 

are  we  sitting  among  these  ruins,  by  tlie  fire  aide  at  noon.— Thermometer  52. 
What  are  these  pinnacles  of  rock,  2  or  3000  feet  high  which  are  above 
us  like!  I. know  not.  To  compare  small  with  great,  I  think  the  aptest 
idea  I  can  form  of  any  thing  that  might  be  like  them,  would  be  the 
appearance  that  the  ruins  of  a  Gothic  cathedral,  might  have,  to  a  specta-> 
tor  within  them,  supposing  that  thunder  bolts,  or  earthquakes  had  riAed 
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its  lofty  and  massy  towers,  spires  and  buttressea ;  the  parte  left  standing, 
might  then  in  minature  give  an  idea  of  the  rocks  of  Bkairog'hdti, 

,  The  great  cedar  pines  those  gigantic  sons  of  the  snow,  fringe  these* 
bare  rocks  and  fix  their  roots  where  there  appears  to  be  very  little  soil,  a 
few  also  of  the  larger  deal  pine,  are  seen,  but  inferior  trees  do  not  aspire 
to  grow  here.  The  day  is  dull  and  rainy,  and  I  cast  my  eyes  up  at  the* 
precipice  overhead,  not  without  awe,  a  single  fragment  might  dash  us 
to  pieces.-  Avalanches  of  show  and  rock  such  as  we  have  passed  to-day, 
and  indeed  for  these  three  last  days,  shew  by  their  effects,  their  vast 
powers,  of  destruction,  for  they  bring  down  forests,  in  their  overwhelming 
course,  and  dash  the  cedars  into  splinters.  These  avalanches  have  all 
fallen  this  season,  they  have  in  places  filled  up  the  dells  and  water  courses 
to  a  great  depth  with  snow,  and  extend  from  the  peak*  to  the  margin  of 
the  rivets  -  ; 

:  .  ■  :■■  -  -;r  r-     ;i  .: 

A  FAipTKR  wishing  to  represent  a  scene  of  the  harshest  features  of 
nature,  should  take. his  station  under  the  Sdngd  of  Bhairog'hdti  or  at 
the  confluence  of!  the  BhdgiraVkC  and  Jdknen  rivers,  here  it  is  proper 
to  take  some  notice  of  this  latter  river  hitherto  little  known.  Though  the 
Bhdgtrafhi  is  esteemed  the  holy  and  celebrated  Ganges,  yet  the  Jdh- 
nert  is  accounted,  to  be  and  I  think  is,  the  larger  stream.  From  a 
Brdhman  who  officiates  at  Gangotri ,  and  who  has  been  up  it,  I  collected 
some  particulars  which  though  perhaps  far  from  correct,  may  serve 
to  give  an  idea  of  it.  By  the  course  of  the  river  is  a  pass  to  Bhoat  or 
TA&et,  by  which,  the  people  from  Reital  and  the  upper  villages  of  Rowaien 
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go  to  get  salt,  blanket  cloth  and  wool,  in  exchange  for  grain.  The  trade 
is  trifling,  and  not  more-  than  100  people  go  yearly,  in  the  latter  end  of 
the  rains^the  road  is  open.  They  carry  their  goods  on  sheep  and  goats. 
The  Btdkman  has  been  aCthe  frontier  village  called  Neilang,  it  is  four 
long,  and  very  difficult  days  journey.  The  first  three  days  are  up  the 
course  of  the  river,  high  above  its  bed,  for  the  most  part,  but  occasionally 
descending  to  it   It  is  exceeding  steep  and  difficult. 

!       ;,  :'-,!•  ••*•?.»:*.  >*       .  » 

Is*  Day.— They  go  along  the  high  precipice  on  the  right  bank  of  the 
river— a  Sdngd  at  the  end  of  a  long  march.    Very  bad  path— no  village* 

2d  Day.— Having  crossed,  very  bad  path  to  CarUhd  a  halting  place- 
no  village.   Cedar  pines  here. 

*  -  *  , 

4  .   <  '  .     \       '    -  ...  •  - 

.So  Day. — On  same  bank  of  the  river  to  Handouly,  a  halting  placed 
but  no  village.   Not  a  very  long  march. 

Atb  Day.— The  frontier  or  (Do-bhdtkids)  village  called  Neilang  in 
the  district  of  Tungsahy  at  this  village,  the  river  seems  (they  say)  but 
little  diminished  in  size,  and  there  is  a  Sdngd  over  it  This  man  can 
give  no  account  of  its  origin,  except  that  he  believes  it  comes  from  some 
hills  in  Bkoat.  The  first  part  of  the  course  of  the  river  upwards,  so  far 
as  can  be  seen  from  Bhairog*hdU  is  72  N.  E.  and  from  what  I  can  un« 
derstand,  it  appears  that  this  river  has  its  source  to  the  north  of  that  ridge 
of  the  Himdlaya,  which  bounds  the  Bhdg(raVh{,  to  the  N.  E.  or  on  its 
right  bank,  and  that,  between  Bhairog'hdtf,  and  perhaps  the  third  day's 
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march  abovementioned,  it  forces  itself  through  the  range.  The  Brahman 
says  that  at  the  village,  and  for  the  last  day's  march  to  it  the  mountains 
are  bare  of  trees,  and  that  they  are  not  the  Gybfo  mountains  (i.  e;  not 
what  we  call  snowy  mountains,  but  that  the  Gyld*  peaks  towards*HJan* 
gotri  are  seen  to  the  right,  and  so  they  would  be,  if  we  suppose  the 
course  of  the  Jdhnevi  up,  to  be  about  N.  70' East;  and  the  course  of 
the  Ganges,  is,  we  know  from  lienor  considerably  to  the  Si  of  East.  By 
the  way  I  may  mention  here,  that  Cylds  is  a  general  appellation  for  high 
ranges  always  covered  with  snow  (in  the  same  way  as  we  say  Jft- 
tydlaya  or  Himdckul^  (which  .last  indeed  liberally  means  snowy  peaks). 
At  Neilang  the  houses  are  built  very  low,  on  account  of  the  high  winds. 
Travellers  suffer  much  from  difficulty  in  breathing  caused  as  they  say  by 
the  iic'A  otbish  i.  e.  exhalations  from  poisonous  herbs  which  grow  oa 
the  high  bare  knolls.  This  frontier  district  of  Tungsah  appears  to  be 
considered  to  belongs  to  what  they  call  here  Bhoat  or  TMket,  and  they 
pay  their  land  tribute  to  a  collector  who  comes  from  Chaprajtgv  of  the; 
distance  or  size  or  direction  of  Chaprang  I  could  not  get  any  satisfactory 
account,  but  it  appears  to  be  a  Chinese  dependency.  The  district  also 
gives  to  the  Raja  at  Bassdhir  a  blanket  per  man  every  third  year,  and  a> 
small  complimentary  tribute  of  DoVA  (raisins)  to  the  G'harwdl  Rdjd- 
The  inhabitants  are  called  Do-bhdshids  from  their  speaking  the  languages 
of  both  G^harwdl  and  Bhoat  and  they  act  as  interpreters  and  brokers. 

•  .  ...  ■  . 

The  exports  from  Rawaien  are,  rice,  mandwd  and  pdprd  (coarse 

grains)  Tobacco  and  Tamashas;  Imports,  salt,  and  thick  woolen  cloth 

*  • 

and  wool. 
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The  Rawaien  people  go  in  the  month  of  Cdrtic,  because  the  wool  is 
tUea  ready,  but  in  the  month  of  Sdwan  the  road  may  be  passed,  and  that 
would  be  the  best  time  to  go.  !  ' 

Had  the  season  been  more  advanced  and  if  I  had  had  grain  I  should  have 
been  tempted  to  go  up  this  river,  it  is  an  interesting  object  of  future 
research,  but  there  are  many  others  and  one  does  not  know  which  to 
attend  to  first,  but  it  is  my  intention  to  explore  this  river  next  season. 

Latitude  observed.   Confluence  of  the  rivers  at  Bhairog'hdti. 

...  -  ,  -      ......  ,      •   - ;  •« 

•  »  M 

M.  A.  Spica,  4  sets  30,  01,  38,  *7  cloudy  weather  and  no  other  star 
visible. 

Water  boiled  at  198!   The  air  being  ii 

* 

»  *  » %  r 

On  return  June  3d.— -We  encamped  in  a  much  belter  place,  a  small 

piece  of  flat  at  the  summit  of  the  cliff  which  bounds  the  Ganges  on  its' 

left  side.   It  was  a  pleasant  and  secure  situation  and  under  the'  shade 

of  the  cedars.    At  this  place,  about  700  feet  above  the  river,  the 

• 

barometer  (unboiled  mercury)  stood  at  2lin  524  tern  perature  of  air  70. 

Latitude  of  this  camp  30,  of,  2s£«5  good  observations,  junction  of 
BhdgiraChi  and  Jdhnevl  rivers  72  distant  1  furlong. 

,     f    ■    ,  •  - 

- 

Aa 

i 
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May—Bhpirog'Mti  to  Gmgotn^Thtrmmeier  40  M 

■:  far* 

I  A  very  steep  and  difficult  ascent,  we  pass  along  tfoe  : 
perpendicular  face  of  the  precipice  by  means  of  a 
scaffolding  of  two  narrow  planks,  which  appear  very 
rotten  and  ill  supported  at  the  ends,  under  the  scaffold 
is  a  chasm  of  300  feojt  deep.  Immediately  afterwards 
t  ascend  hy  ladders,  the  precipices  hounding  the  liver 
being  here  like  walls  and  these  scaffolds  and  ladders 
are  laid  from  projecting  points  to  enable  one.  to  pass,   330  ITO 

%  Three  other  passages  along  the  precipice*,  and  over 
chasm*  by  means  of  rotten  planks,  tjien  an  exceedingly 
steep  ascent  by  short  zigzags  to  a  flat,  at  the  foot  of 
Decani  peak,  here  is  a  small  temple  of  Bhairo  Ldl 
who  is  esteemed  the  jaitjkor  of  Gangotrfy  at  this-place, 
pious  Hindus  leave  their  shoes,   475  21 

9  Road  tolerably  level,  winds  rounds  the  South  West 
side  of  Decani  peak,  the  river  is  about  800  feet  be- 
low to  the  right  and  rising  from  its  bed  is  a  wall  of 
mountains  of  a  height  I  ond  it  difficult  to  estimate, 
below  to  the  river  steep  precipices— Sewri  peak  236 
Midnri  peak  150,  70O  140 

4  Path  very  difficult,  a  few  paces  furjther  on  cross  another 
frightful  chasm  by  a  platform  of  a  foot  or  18  inches 
wide — Road  over  masses  of  granite  piled  in  confusion, 
they  are  fragments  of  a  fallen  peak.    Looking  up  we 
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see  the  tower-like  summits  of  Decant  almost  over-' 

hanging  us.    The  whole  way  strewed  with  falls  of 

rock  fsom  thera. ,  .Many  trace?  of  bears-'-,.... .... ..   630  160 

5  Wind  round  the  brow  of  the  hill,  and  come  upon  an 
opening  where  the  eye  is  saluted  with,  a  full  view  of 
MiiCnrX.  peak,  and  in  the  distance  the  mountains  of 
Rudr  Himdlaya,  crowned  toy  Ike  peak  of  DUgd£ 
towering  to  a  great  height,  the  pure  snows  on  it  shine 
in  the  suns  rays  will*  dazzling  brilliancy,..  .«'..»...<«    690  140 

8   B&  aad  slippery  path,  as  before  high  rock  above  to  left, 

the  river  deep  below  to  right  cedafs'he're,  310    1 26 

7  Ditto...  ditto  ..ditto.. ,♦«...    S30  133 

8  Rather  belter  path,  the  river  deep  below  foaming  in  its 

narrow  aud  rocky  bed,  nwat  fantastic  great  snow  peak 

over  Ga*g9trS  119> 

9  Black  rocky  peak  across  the  rWer — Call  it  Iron  Sides 

125  30,.  •*   1500  133 

10  Better  path  but  broken,  and  a  torrent  falls  in  from  the 

snow  across  the  river  20(£-Iron  Sides  129— Cedars— 
Not  much  ascent  or  descent,  path  hence  chiefly  undu- 
lating and  lying  along  the  steep  side  of  the  mountain,  3900    1 27 

11  A  long  steep  side.  River  deep  below  in  a  steep  confined 

channel  of  light  coloured  granite.    Cedars  here— Iron 

Sides  129,   WO  127 

12  Path  as  before,  across  theriver  is  a  cascade  falling  through 

a  large  snow  bed,  the  snow  reaches  in  several  place* 
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from  the  river  bed  on  the  opposite  side  to  the  summit 
of  the  mountains  which  are  very  steep.  We  are  al- 
most  in  sight  of  QangotH^   390  95 

13  The  river  flows  under  beds  of  snow  which  have  fallen 

into  it,  from  the  peaks,  and  cover  it,   1693  96 

14  Steep  ascent  and  cross  a  torrent,   292 

15  Pass  above  a  Cascade  falling  over  a  precipice  of  grey  gra- 

nite with  black  sparry  spots.  Wonderfully  steep 
precipices  on  both  sides  of  the  river,  on  this  side  the 
rocks  are  quite  bare  and  shattery,  

10  Cross  above  a  Cascade  falling  from  a  rocky  gorge  to  the 
left- — Path  extremely  bad*  This  river  below  foaming 
between  walls  of  rock  perfectly  perpendicular.  A 
Sdngd  (now  destroyed)  had  formerly  been  laid  over 
at  this  place,  by  the  banditti  who  in  the  rains  plun- 
der the  Ciddrndth  districts  to  the  Eastward.  The 
rocks  through  which  the  -river  flows  have  horizontal 
strata  and  the  light  hue  of  Portland  stone — They  are  as 
usual,  granite — The  cedars  here  are  poor  and  starved — 
Very  high  bare  rocks  above  to  left.  Rudr  Himdm 
laya  a  snowy  peak  95,   1510 

17  Descent.  Gauricund  a  small  flat  space  by  the  river 
side — On  the  opposite  side  the  Ctddrgangd  fells  into 

a 

the  Ganges  from  107.  It  has  no  claim  to  the  title  of  a 
River,  being  merely  a  torrent  from  the  snow,  of  10  or 
12  feel  wide  and  shallow.   It  comes  out  of  a  rocky 
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gorge,  and  its  course  cannot  be  longer  than  three  or 

four  miles,   1358  105* 

18    Gangotri.   The  small  temple  of  Gangd  Mai  and 

Bhdgirafihiy  on  right  bank  of  the  Ganges,   575  Do. 

16,378 


Thb  path  to-day  wa3  of  the  worst  description,  aad  is  on  the  whole  I 
think  the  most  rugged  march  we  have  hitherto  had,  though  there  are  not 
any  long  ascents.  Nothing  can  be  more  unpleasant  than  the  passage 
along  the  rotten  ladders,  and  inclined  scaffblda,  by  which  the  faces,  and 
corners  of  the  precipices,  near  Bhairog'hdti  are  made.  The  rest  of  the 
way  lies  along  the  side  of  a  very  sleep  mountain*  and  is  strewed  with 
rocks.  The  views  of  the  sjwtey  peaks  which  are  on  all  sides,  were  very 
grand  and  wild. 

Thb  rocks  are  of  granite,  but  of  a  lighter  colour  than  usual,  and  specks 
of  a  bright  black  sparry  substance  are  interspersed  in  them,  at  the 
distances  of  from  one  to  three  inches. 

■ 

Thb  rivers  bed  from  Bhairogyhtfft  to  GauHcund,  was  between  mural 
preqipices  of  2  or  300  feet  high;  above  them  was  the  steeply  inclined 
ground,  along  which  our  path  laid  .—-Though  very  rocky,  there  were 
many  places  with  soil,  where  the  cedars  grew,  but  not  large— Above  the 
path  to  our  left  were  bare  rocky  precipices*  on  the  summit  of  which  the 

Bb 
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snow  lies:  at  Gauricund  and  Gangotri,  the  rivers  bed  becomes  more 
open. — The  temple  at  Gangotri,  is  a  Mundup  of  stone  of  the  smallest  kind ; 
it  contains  small  statues  of  Bhd giraffe,  Gangd,  4c.  and  il  is  built  over  a 
piece  of  rock,  called  BhdgiraVhi-Sild,  and  is  about  80  feet  higher  than 
the  bed  of  the  Ganges;  and  immediately  above  its  right  bank,  there  is 
also  a  rough  wooden  building  at  a  short  distance  for  the  shelter  of  tra- 
vellers.— By  the  rivers  side,  there  is  in  some  places  soil,  where  small 
cedars  grow;  but  in  general  the  margin  is  strewed  with  masses  of  rock, 
Which  fall  from  the  precipices  above — the  falls  do  not  appear  recent. 

Too  much  tired  to  attempt  to  boil  mercury  in  the  tubes  to-day.— At 
night,  having  prepared  the  instruments  to  take  the  immersion  of  one  of 
Jupiter's  Satellites,  we  laid  down  to  rest,  but  between  10  and  11  o'clock, 
were  awakened  by  the  rocking  of  the  ground,  and  on  running  out,  soon 
saw  the  effects  of  an  earthquake,  and  the  dreadful  situation  in  which  we 
were,  pitched  in  the  midst  of  masses  of  rock,  some  of  tliem  more  than 
100  feet  in  diameter,  and  which  had  fallen  from  the  clife  above  us,  and 
probably  brought  down  by  some  former  earthquake. 

The  scene  around  us,  shewn  in  all  its  dangers  by  the  bright  moon 
light,  was  indeed  very  awful — On  the  2d  shock,  rocks  were  burled  in 
every  direction,  from  the  peaks  around,  to  the  bed  of  the  river,  with  a 
hideous  noise  not  to  be  described,  and  never  to  be  forgotten:  after  the 
crash  caused  by  the  falls  near  us  had  ceased,  we  could  still  hear  the 
terrible  sounds  of  heavy  falls  in  the  more  distant  recesses  of  the  mountains. 

We  looked  up  with  dismay  at  the  cliff*  over  head,  expecting  that  the 
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next  shock  would  detach  some  ruins  from  them;  had  they  fallen,  we 
could  not  have  escaped,  as  the  fragments  from  the  summit  would  have 
flown  over  our  heads,  and  we  should  have  been  buried  by  those  from  the 
middle. 

■  » 
»  •  •     *  *• 

Providentially  there  were  no  more  shocks  that  night  This  earth* 
quake  was  smartly  felt  m  aH  parts  of  the  mountains,  as  well  as  ia  the 
plains  of  the  N.  W.  provinces  of  Hindugtatu 

«5n  the  morning  we  removed  to  the  left  bank  of  the  river,  where  there 
is  a  bed  of  sand  of  about  150  yards  wide ;  then  is  a  flat  of  soil  with  trees 
of  about  SO  yards  wide,  and  immediately  above  it  are  precipices  with 
snow  on  them;  here  we  were  much  more  secure;  in  the  afternoon,  indeed, 
the  effects  of  the  snow  melting,  often  caused  pieces  of  rock  to  fall  from 
above,  to  near  our  station,  but  we  could  avoid  them  by  running  over  the 
sand  to  the  river  side,  which  could  not  be  done  on  the  right  bank;  be- 
sides only  comparatively  small  pieces  fell  here,  and  in  day  light,  so  that 
this  is  much  the  best  side  to  encamp  on. — We  had  the  curiosity  to  mea- 
sure trigonometrically  the  height  of  the  cliff,  at  the  foot  of  which  we  were 
during  the  shock,  and  found  it  to  be  3745  feet. 

This  day,  the  J7th,  we  had  a  slight  shock  of  an  earthquake,  as  well  as 
so  on  the  88th. 

Barometer** 

Filled  a  new  and  full  length  clean  tube  with  pure  mercury,  immediately 

In. 

after  filling  (unboiled),  it  stood  at  20.  890 
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Thermometer  attached.  .78 

Ditto  detached  ,68 

Having  hung  the  Barometer  up  in  the  tent,  and  allowed  it  to  acquire 
the  temperature  of  the  air  and  adjusted  zero,  the  following  heights  we 
observed : 

Thermometer  attached  77$  C  upper  surface  of  the 

o    <  Inch 

Ditto     detached  63  (Mercury...  20.  8320 

Second  reading  an  hour  afterwards,  >  „         _  • 

>  ..,.20.  8065   At.  Th.  69 

Mercury  upper  convex  surface) 

c   7335  Det.  do.  67 

Lower  part  of  head  of  column  \ 

C..v   N10 

An  hour  afterwards  upper  convex  .20.  8255  72 

• 

Lower  line   8080  61 

Afternoon,  outside  of  the  tent  three  hours  after  filling  the  tube; 

Meanat4p'clock..«.  20.7842  57 

,  There  were  very  few  and  but  small  (Air)  bubbles  in  the  column,  and 
tlw  vacuum  wasevideptly  pretty  good,  as  shewn  by  the  smart  cracking  of 
the  mercury  against  the  top  of  the  tube. 

Wa^rboUs  ...J9S 

We  now  begin  to  boil  the  mercury  in  the  tube.  The  tube  as 
usual  broke.  None  but  a  professed  artbt  oan  expect  to  succeed  in  this 
difficult  business,  once  in  ten  times. — With  the  unboiled  mercury,  there 
must  be  an  error,  but  it  should  not,  I  think,  afiecl  the  heights  more  than 
200  feet,  and  generally  not  100  feet;  and  as  under  the  present  circum* 
stances  we  cannot  do  more,  we  must  be  content  with  such  approximate 
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altitudes:  and  I  reckon  it  of  some  consequence,  to  have  the  heights  of 
these  places  even  within  200  feet,  as  hitherto  no  idea  could  be  formed 
on  the  subject. 

When  a  tube  is  filled  with  unboiled  mercury,  which  of  course  con- 
tains  air,  it  stands  at  first  higher  than  it  ought,  from  the  air  dilating  the 
column;  but,  after  a  short  time,  much  of  the  air  escapes  into  the  upper 
part  of  the  tube,  where  the  vacuum  ought  to  be,  and  there  expanding, 
presses  down  the  mercury  in  the  tube,  thus  making  it  lower  than  it 
should  be.  The  mean  height  will  not  differ  very  much,  perhaps  not  more 
than  two  tenths  of  an  inch,  in  moderate  heats,  from  that  shewn  by  a 
boiled  tube. 

The  barometers  I  had,  were  2  out  of  6  sent  from  England,  to  the 
Surveyor  General's  Office;  they  were  made  by  Berge,  and  are  very  fine 
instruments,  but  so  little  attention  had  been  paid  to  their  packing,  tliat 
the  tubes  of  them  all  were  found  to  be  broken,  when  they  arrived  in 
Calcutta,  as  well  as  most  of  the  thermometers  belonging  to  them :  there 
were  spare,  but  unfilled  tubes  sent  with  them,  and  some  of  these  would 
not  fit. 

► 

Whenever  barometers  are  sent,  there  should  be  to  each  at  least  6  spare 
tubes  filled  in  England  by  the  maker,  and  hermetically  sealed,  and  these 
should  be  carefully  packed  in  separate  cases  of  copper  or  wood,  lined 
with  flannel,  and  the  scale  downwards  should  go  to  13  inches:  the 

C  c 
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scale  of  these  barometers  only  reaches  to  19  inches.  In  instruments 
intended  for  India,  solidity  should  be  considered ;  vre  want  those  which 
will  do  their  work  effectually,  and  are  not  anxious  that  they  should  be 
small  and  easily  portable,  as  we  can  always  here  find  means  of  carrying 
them.    The  mean  height  of  the  column,  by  such  observations  as  I 

In  , 

thought  most  to  be  depended  on,  is  90.  837;  the  temperatures  of  the 

o  o 

air  and  mercury  being  73.  and  65.  From  which,  the  heipht  of  Gangautri 

r*c<  , 

above  the  sea,  calculated  by  M.  Raymond's  method,  is   103 19*4 

By  Dr.  Hutton's  method  10306.6 

Latitude  observed  27<A  and  28/ h  May,  1817. 
By  me,  reflecting  circle,  alternate  faces,  mean  by  A.  and 

B.  Libra  30°  59*  29 

Large  Sextant  by  Berge — Lieutenant  Herbrrt,  4  sets  ditto,  35  5 
By  me,  reflecting  circle — 8  circummeridional  altitudes 

of  Spica,  being  24  indexes,  on  alternate  faces   27  1 


Mean  latitude  of  Gangautri.. 30   59   30  5 


These  were  good  observations,  and  refraction  is  allowed  on  the  alti- 
tudes, according  to  the  barometer  and  thermometer ;  and  all  other  correc- 
tions for  precession,  aberration,  nutation,  &c.  are  applied  as  usual. 

The  pole  star  could  not  be  seen  on  account  of  the  height  of  the  cliff*, 
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nor  any  star  to  the  south  lower  than  those  observed. — The  same  cause 
most  unfortunately  prevented  our  being  able  to  observe  any  eclipses  of 
Jupiter's  Satellites  here,  or  the  occultation  of  the  star  =2=  Libra  by  the 
Moon,  and  I  was  sorry  to  find  that  my  chronometers  could  not  be  depen- 
ded on  to  shew  the  difference  of  longitude  in  time :  though  they  are  of 
the  best  kind,  and  hung  in  gimbals,  no  method  of  carriage  that  I  had 
then  adopted  could  prevent  them  feeling  the  effects  of  the  short  and  con- 
tinually repeated  jerks  they  received  from  the  uneven  steps,  which  the 
man  who  carried  them  on  his  back  was  obliged  to  make.  Nothing 
except  a  staff  can  be  couveniently  carried  in  the  hands,  as  they  are  so 
frequently  employed  in  assisting  the  feet  iu  difficult  places. 

The  mean  breadth  of  the  Ganges  at  Gangolri  was  (measured  by  the 
chain)  43  feet,  depth  18  inches,  and  nearly  the  same  depth  at  the  sides, 
as  in  the  middle:  the  current  very  swift,  and  over  large  rounded  stones. — 
This  was  on  the  26th  May,  the  stream  was  then  iu  one  channel,  but  the 
effect  of  the  sun  in  melting  the  snow  was  at  that  season  so  powerful, 
that  it  was  daily  much  augmented ;  and  on  our  return  to  Gangotri,  on  the 
id  June,  the  depth  of  the  main  stream  was  2  feet,  and  it  was  a  few  feet 
wider  (but  I  did  not  then  measure  the  width)  ;  several  shallow  side  chan- 
nels had  also  been  filled  in.  the  interval,  and  on  the  whole,  I  estimate,  thai 
the  volume  of  water  was  doubled. 

Though  the  frequency  of  the  earthquakes  made  us  very  anxious  to 
get  out  of  our  dangerous  situation  in  the  bed  of  the  river,  we  reselved,  as 
we  had  come  so  far,  to  leave  no  means  untried  to  trace  the  stream  as  far 
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as  possible,  and  accordingly  set  out  on  the  morning  of  the  29th  of  May, 
hoping  to  arrive  at  the  head  of  the  river  in  the  course  of  the  day. — The 
two  GangotrC  Brahmins  could  not  give  any  information  as  lo  how  far  it 
.might  be  distant;  they  had  never  been  higher  than  Gangotri,  and  assured 
us,  that  no  persons  ever  went  further,  except  the  MUnshi,  who  appears* 
by  the  account  in  the  Asiatic  jfcseorc/ie*,  to  have  gone  about  "2  miles. 

Mr.  James  Frazer  visited  Ga*gotr(  in  131$,  and  was  the  first 
Euroi*ean  who  did  so. 

May  29*A.  From  Gangotr^  forward  up  the  Ganges. 


1  Pass  avalanqhe,  and  fragments  of  rock  newly 

fallen,  and  which  cover  the  path  . . .   600  88 

2  Ascend  a  snow  bed,  which  covers  the  river,  it  is 

about  30  feet  thick   524  ditto 

.3   Over  tlie  snow  bed,  aud  descend  to  the  open  stream. 
Here  a  gorge  of  huge  rocks  obstructs  .the 

stream ;  they  have  all  fallen  from  above   397  ditto 

N.  B.  The  Brahmins  s&y,  they  never  heard  of  any 
rock  or  place  called  the  cows-mouth  or  Gao 
inuc'h,  or  any  thing  like  it,  either  in  sound 
or  signification. — We  did  not  see  pr  Jhear  of 
any  image  whatever. 
4  River  flows  under  a  snow  bed ;  a  rill  of  water 
from  the  snow  to  right.  High  precipices  on  both 
sides,  all  the  way  2f8  88 
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5  Alternate  avalanches  of  snow  and  rock  recently  fallen.— 

River  under  an  avalanche  of  500  feet  thick,  the  snow 

hard  and  frozen   900  80 

6  In  rocky  bed  of  the  river.    Ascend  a  rock  35  feet  high 

by  climbing.  River  much  confined,  and  the  fall  great   485  80 

7  A  great  fall  of  the  peaks. — River  bed  filled  with  fallen 

rocks,  and  difficult  to  pass.— The  stream,  a  succession 
of  cataracts.    High  peaks  above  691  80 

8  Over  fragments.    Here  the  river  falls  out  of  a  snow 

bed,  in  a  cascade  of  foam:  ascend  the  great  snow 

bed  ,   500  ditto 

9  Strong  ascent  of  the  snow  bed,  which  is  about  100  feet 

thick,  over  the  river  •••••••   80 

10    Cascades  of  the  river.    Pass  through  masses  of  rock,  >        I  jjJV 

> 1000  s  oO 


i 


difficult  to  climb:  precipices  above  >        [  15 

11  Cross  a  torrent  6  feet  wide  and  9  inches  deep;  it  comes 

from  a  cleft  in  the  peaks  to  the  left.    River  here 

under  a  snow  bed ;  from  last  station  is  a  rocky  path    969  82 

12  River  turns  the  foot  of  high, snowy  peaks  to  the  right; 

precipices  quite  perpendicular  to  the  left. — Rudra 
Himalaya  peak  97°.   85S  82 

13  Finding  that  the  head  of  the  river  must  be  more  distant 

than  we  expected,  we  sent  back  to  Gangotrf  for  a 

small  tent   5^  103 

14  High  mural  precipices  rising  immediately  from  the  river 

Dd 
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to  the  left:  snowy  peaks  to  the  right,  their  summits 
about  6000  feet  above  us   340  110 

15  Cross  the  river  at  some  fails.    We  leaped  from  rock 

to  rock  with  some  difficulty. — Large  rill  to  right: 
present  general  line  of  snow  about  200  feel  above 
us.— To  the  right,  the  face  of  the  mountain  has 
slipped   110  315. 

16  Bhojpatra  (i.  e.  birch)  jungle  to  the  right  with  some 

pines,,  but  small  and  stunted. — Great  mural  preci- 
pices to  the  left .... ,   808  MO* 

17  Begin  to  pass  a  great  mow  bed,  from  under  which  the 

river  falls  in  a  cascade. — Heavy  slips  of  the  mountain 

to  the  right   924  ditto- 

18  Ascend  a  very  steep  mass  of  snow,  which  covers  the 

river;  it  appears  to  be  300  feet  thick.   340  36XV 

19  Cross  a  rill— To  the  right  above  us,  are  sharp  snowy 

peaks  6"  or  7000  feet  high,,  at  their  bases  is  some 
soil,  and  loose  stones,  in  which  birch  and  small  firs 

£row-   752  110> 

20  Up  the  rocky  bed  of  the  river,  and  here  ascend  a  very 

large  show  bed,  which  reaches  from  the  top  of  the- 
peaks  to  the  right  to  the  river,  and  conceals  it:  the 
river  bed  here  more  expanded.  The  feel  of  the 
mountains  to  the  right  not  so  sleep  as  hitherto.  To 
the  left  are  precipices.    Saw  some  musk  deer  among, 
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thp  rocks, — From  the  top  of  the  snow  bed,  a  noble 

°    -  <■ 

snowy  peak  (St.  George)  appears,  bearing  132  38  5 
Altitude   10  40  5 

A  snow  peak  behind  us,  distant  about  SO  mires, 

bears   284  24 

Altitude   3  02      1478  ditto 

Total  Paces  12,220 


Above  the  left  bank  of  the  river,  and  by  the  side  of  the  snow  bed,  are 
some  birch  tree9  and  small  loog  leaved  firs,  but  no  more  cedars; — This- 
being  the  only  convenient  or  safe  place  we  could  see,,  we  halted  here. 
The  river  is  perceptibly  diminished  in  bulk  already,  and  we  hope  that 
to-morrow  we  may  see  its  head.— The  march  to-day  was  most  toilsome 
and  rough  through  the  loose  fragments  of  rock  which  daily  fall  at  this 
season  from  the  peaks  on  either  side  to  the  river,  in  the  afternoon,  when 
the  sun  melts  the  snow. — Travellers  should  contrive  to  gain  a  safe  place 
by  noon,  or  they  may  be  dashed  to  pieces* 

It  was  very  cold  at  this  place,  and  froze  all  night,  but  we  had  plenty 
ef  firewood  from  the  Bhojpatra  trees. — The  soil  was  spungy,  and  full  of 
pocks. — The  silence  of  the  night  was  several  times  broken  by  the  noise 
of  the  falling  of  distant  avalanches* 
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By  the  barometer,  it  appeared,  we  were  11,160  feet  above  the  sea. — 
Water  boiled  at  103°  of  Fahrenheit. 

A  little  tent,  which  one  man  carries  on  his  back,  came  to  us;  but  in  this 
trip,  we  eat  and  slept  on  the  ground,  and  were  well  pleased  to  have  got 
so  far  beyond  Gangotri,  hitherto  the  boundary  of  research  ou  the  Ganges. 
Latitude  observed  30   58  59 

The  place  we  passed  the  night  on  is  elevated  above  the  left  margin 
of  the  stream,  being  a  sort  of  bank  formed  by  the  ruins  of  fallen  peaks ; 
but  as  the  falls  are  not  recent,  nor  the  slope  so  sleep,  as  in  most  places, 
the  birch  trees  and  various  sorts  of  small  pines  and  mosses  have  had 
time  to  fix  their  roots,  and  afford  fuel  and  shelter. — A  very  long  and 
deep  snow  avalanche  reaches  from  the  peaks  above  the  left  bank,  down 
to  the  river,  and  conceals  it.  On  the  opposite  side  of  the  river,  the  cliffs 
are  of  great  height  and  mural,  except  in  one  place  where  a  tremendous  fall 
has  taken  place,  encumbering  and  obstructing  the  bed  of  the  river.  But 
these  ruins  are  so  frequent,  that  the  traveller  scramble*  through  them 
with  little  regard,  except  where  the  freshness  of  the  fracture  of  the  fallen 
masses  of  rock  warns  him  to  mend  his  pace,  and  get  as  soon  as  possible 
out  of  danger, 

■  • 

May  30th.  Birch  Tree,  Halting  place,  forward.  Ther.  Sun  rise,  32 

S'l  off from  the  middle  of  the  snow  bed.  £J%- 

1    A  torrent  8  feel  wide,  5  inches  deep,  joins  the  river.  Its 

o 

bilges  are  frozen   S'-$  132 
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'%  Cross  a  higli  avalanche  of  mow,  which  conceals  the 
river j  it  is  very  hard  frozen.  The  bed  of  the  river  be* 
gins  to  be  wider;  large  isicles  hang  among  the  rocks  903  ditto 

3  Ford  a  rivulet  or  torrent  from  the  left  1 1  feet  wide. 

Rocky  and  rough.— -Gradual  ascent.  .......  8412  ,  ditto 

4  Gradually  ascending  among  rocks.   To  the  left  high 

clifl&of  granite,  but  toot  so  steep  as  before.  To  the  righ* 
enowy  peaks,  their  summits  about  6  or  7000  feet  high, 
distant  about  2  miles.  The  river  bed  is  here  about 
2  furlongs  wide,  and  full  of  stones.  River  certainly 
diminished  ito  SUM  ^  it  is  very  rapid,  its  bed  being  a» 
ascent  We  are  now  above  the  line  of  vegetation  of 
tree?,  and  past  the  last  firs. — The  birches  remain,  but 
they  are  only  large  bashes;  laurels  also  are  seen,  and 
asortof,l^H*ve,tifcA»w,  which  gwwsin  the  rocks.-.  > 
The  noble  S  peaked  snowy  mountain  shinea  in  our 


'  front,  and  is  the  grandest  and  most  splendid  object  the 
eye  of  man  ever  beheld.  As  no  person  knows  these 
peaks  or  their  names,  we  assume  the  privilege  of  na- 
vigators, and  call  them  St.  George,  St  Patrick,  and 
St  Andrew:  St  George  bears  129,  St  Patrick  1$2  30. 
N.  B.  On  going  further,  we  saw  another  lower  peak  be- 
tween St.  George  and  St  Patrick,  which  we  called  St 
David,  and  the  mountain  collectively,  the  4  Saints. 
5  A  fall  of  the  river  of  1 2  feet  over  rocks,  and  a  succession 
pf  smaller  falls.— The  inclination  of  the  bed  of  the 

Ee 


.  •  ■ 
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river  is  considerable;  it  is  filled  with  blocks  of  granite, 
white,  yellow,  and  red,  and  we  saw  some  flint  Very 

r        difficult  moving  here. — Great  slips  of  the  mountain 

to  the  left  ...   980  133 

^6^  Most  diffioult. — Over  masses  of  rock,  which  have  fallen 
from  above  to  the  stream;— Thia  station  is  full  of 
peril;  being  a  very  receut  slip  of  the  whole  lace  of  the- 
mouatain  to  the  left. — The  broken  summits  cannot 
be  less  than  4000  feet  high  ;  blocks  threaten  to  fall*  . 
and  are  indeed  now  continually  coming  down :  1  have 
not  seen  so  dangerous  a  'slip. — The  ruin-  extends  about  t 
half  a  mile;jevery  person  made  the  greatest  Jiaste  to  ,2 . 
get  past  this  horrid  place.   The  fracture  of  ;the  rocks  , 
is  so  fresh,  that  1  suspect  this  havoc  must  have  been 
caused,  by  the  earthquake  of  the  26th,  fur  we  heard  a 

(132 

great  craBh  in  this  direction  ......................1352  I  to 

7  Over  snow  for  the  most  part.    An  enormously  high  and 

extensive  snow  bed  in  sight,  in  front:  it  entirely  con- 
ceals the  river,  but  the  stream  is  yet  20  feet  wide. . . .  615  180 

8  Snow  all  round*  and  above  and  below,  except  where  it 

has  melted  just  here,  on  a  convenient  flat,  between  the 
river  and  the  feet  of  the  mountains  to  the  left. — All 
beyond  is  an  inclined  bed  of  snow,  as  far  as  the  eye  can 
see,  and  there  is- no  firewood;  so  we  must  halt  here. — 
Call  it  halting  place,  near  the  Debouctie  of  the  Ganget  447  1 30 
Proceeded  forward  to  reconnoitre,  and  returned,  1034 
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9  Up  Ihe  river,  and  along  snow. — Mount  Moira  170,  pyra- 
mid peak  200  8071 

Return  to  © ,  8.  to  halt  for  the  sake  of  firewood.   Deduct  1034 

7037 

i  '  i      '      ■  *> 

'••4,*  I  .  ■»<■« 

•  *  -» 

■  •       .  •  •  «J> 

Taw  is  an  excellent  and  safe  pTace;  no  peak  can  fair  on  m;  5  com- 
panies,  or  even  a  battalion,  might  encamp  here.— Sublime  beyond  de- 
scription is  the  appearance  of  the  snowy  peaks  now  so  clo9e  to  us.  The 
4  Saints  are  at  the  head  of  the  valley  of  snow,  and  a  most  magnificent 
peak,  cased  in  snow  and  shinhag  ice,  stands  like  a  giant  to  the  right  of 
the  valley :  this  we  named  mount  Moira.  The  snow  valley,  which  hides 

the  river,  appears- of  great  extent;  to-morrow  will  shew  what  it  is. 

>  ^  ■  «■#  •  • 

We  experienced  considerable  difficulty  In  breathing,  and  that  peculiar 
sensation  which  is  always  felt  at  great  elevations,  where  there  is  any 

,  ,  *  ,  *  • 

sort  of  herbage,  though  I  never  experienced  the  like  on  the  naked  snow 
beds,  even  when  higher.— Mountaineers-,  who  knows  nothing  of  the 
thinness  of  tne  air,  attribute  the  faintness  to  the  exhalations  from  noxious 
plants,  and  I  believe  they  are  right,  for  a  sickening  effluvium  was  given  out 
by  them  nerei  as  well  as  on  the  heights  under*  the  snowy  peaks,  which  I 
passed  over  last  year  above  the  Setlej;  though  on,  the  highest  snbwi 
the  faintness  was  not  complained  of,  but  only  an  inability  to  go  far  with- 
out  stopping  to  take  breath* 
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Barometer*— The  tube  heated,  and  then  gradually  filled  with 
cury,  half  an  inch  at  a  time,  and  the  bubbles  which  were  perceptible 
driven  out  by  gently  beating  against  the  places  they  were  seen  at: 

Inches 

The  mercury  stood  at  18.  854 

Detached  thermometer  55 

Attached      ditto  53 

Height  of  the  place  above  the  level  of  the  sea  12,914  feet. 
Water  boils  at  192^;  which,  according  to  Mr.  KiawAN's  table,  answers 

I*. 

to  a  barometer  of  19.  5. 

We  are  about  150  feet  above  the  bed  of  the  river.  By  day  the  sun  is 
.powerful,  although  we  are  so  surrounded  by  snow;  but  the  peaks  reflect 
the  rays.— When  the  sun  sunk  behind  the  mountains,  it  was  very  cold; 
at  night  it  froae.  High  as  we  are,  the  clouds  yet  rise  higher  — The  colour 

of  the  sky  is  a  deep  blue.— What  soil  there  is,  is  spungy  A  few  birch 

bushes  are  yet  seen ;  but  a  large  and  strong  ground  tree  or  creeper  over 
spread*  the  ground,  somewhat  in  the  manner  of  furze  or  brambles ;  and  it  is 
a  curious  fact  that  the  wood  of  this,  is,  we  think,  that  of  which  the  cases 
of  black  lead  pencils  are  made,  being  of  a  fine  brittle,  yet  soft  red  grain; 
and  the  smell  is  the  same  as  of  that  used  for  the  pencils,  and  which  has 
hitherto  been  called  by  us  cedar*  I  haye  specimens  of  this  wood;  it  is 
called,  f  think,  Chundun:  I  saw  it  on  the  summit  of  the  Chow  peak,  and 
in  the  snowy  regions  of  Kunaur,  but  did  not  then  examine  iL— It  will  be 
'found,  probably,  that  the  Pinus  Cedrus  or  Cedar  of  Lebanon  *  the  Deodar 
(or  as  it  is  called  to  the  Westward,  the  Kailou),  and  no  other^-NoiJ  do 
our  mountain  cedars  (24  feet  in  circumference)  yield  in  size  or  durability; 
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to  Ifeose^fL^noiu   PuUhis  Qia^n  (miscalled  C#4aj)i# 
a  tree;  it  piajr  J>e  caljefl  a  large  ^reeper,  growipg     the m/W?per*f< bushes, 
though  jt(is;  yecy  slfpng,  .and  rsome  of  Jjaangps  are  as  thick  as  a  roan's 
WghtTT-Qf  t|m»  Wf!  ftMppf  t^.grfiat  Cfcdar  (Qfwfa), a*d  of  oUicr 
pines j  J  will  $^o_d  specimens.  .  .   ..  .)  v  2  ,,1 

.......    .  .     ,  * 

.  ka&UO>.   M  : 

Lieijjeiuvi1.  REpBf^nrr^^lwcmtip^.by  Sejlajyt, 
of  Meridian  Altitude,  Pole  6tar,  and  0  minoris....  30   56  37.5 

My  observations,  reflecting  cirfile,  reversed  faces,-  M. 
Alt.  Polaris....  0     0  32.5 

f        '  - 

Mean...... .....  30  56  34  5 

i  ;■  .    •  •      - ■   

^tf  good  oB«er^f<m..-Thc  particulars  of  them,  as  y,^  as  c/  -jdl 

others,  I  have  preserved. 

TAe  strata  of  rock,  (*yhere  ocposed),  near  the  summits,  of  the  grand 

snowy  peaks,  was  very  nearly  horizontal,  as  I  observed  it  to  be,  last  Ty ear, 

at  the  summits  of  the  peaks  aboye  the  SetUj;  though  in  lower  parts  of 

the  Himalaya,  it  is  generally  seen  deeply  declined,  as  observed  between 

Dangul  and  Soo&te,  as  well  as  at  Jumnotriy  ic. 


1      . . 


The  colour  of  the  high  rocks  on  the  four  Saints,  appeared  to  be  of  a 
light  yellow  mixed  with  brown  or  black.  There  being  a  small  piece  of 
level  ground  here,  a  primary  base  was  measured  on  its  longest  extent;  it 
was  319  feet;  with-it  a. longer  base. of  667.2  feel  was  obtained,  favorably 

Ff 
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situated  for  taking  the  heights  and  distances  of  the  peaks  in  front.  This 
base,  being  but  short,  and  no  other  to  be  had,  great  care  was  taken  in 
observing  the  an&les  and  elevations;  and  the/ were  repeated  both  with  a 
fine  theodolite,  and  reflecting  instruments,  (my  circular  instrument  couM 
not  be  safely  brought  beyond  Reital).  The  angle  of  altitude  of  peal* 
Su  George  was...   14  07 

bet 

Its  height  above  the  present  station  , ......... .  9326  6 

The  station  above  the  «ea,  according  to  Xb&  barometer  13,914 

.  •  Height  of  the  peak  above  tbo  sea^f^et.. 22,240  6 

DIstahceV  &  George  $g,24d  feet 


Latitude.....;.......       30   52    29  1 


^rtngJ,  'cortecfcirfdr-varraUbn,  Is  132°  20  or  42  20  S.  of  E. 

St  "Patrick,  Height  above  the  station   9471  0 

1 :  Station  above  tile  sea   12,91 4 


•  ■  V 


Distance  42,480  fcet,  and  height  above  the  sea,  feet  32,385 


Latitude..  .30   51    35  8 

.      :  '    -.i  !  v.:    '  «      .  ••  ■ 
Corrected  bearing  S.  of  F,as*  46  44 

A  sharp  peak  across  the  river call  it  the  pyramid;,  angle  of  elevation 

taken  with  reflecting  circle,  corrected  for  the  distance  of  the  eye,  to  the 

mercury....  ,   32   57*  ,  9 

Height  of  the  peak  above  the  station   8,052 

Station  above  the  sea  12  914 


Height  above  the  sea  ^ .......... .  feet  20.96Q 
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Distance  14,800  feet. 

Latitude  30°  54*  46'  7 

Correct  bearing  77   00  S.  of  E. or  167 


■ 


A  rock  on  the  great  snowy  bed,  over  which  wc  are  to  pass,  proved  to 
be  distant  9044  feet,  and  its  height  above  this  place  984  feet,  the  angle 
of  elevation  being  6  15,  which  is  the  general  inclination  of  the  snow 
bed;  as  our  progress  waB  continued  far  beyond  this  rock,  it  will  easily 
be  imagined  that  the  crest  or  summit  of  the  bed,  Mfn  distant  5  pamere 
miles  by-  estimation,  must  have  a  very  considerable  elevation. 


-  - 

■ 


Wb  bad  brought  very  few  followers  on  wards  .from  Gaagot^  but 
here  we  sent  back  every  one  we  could  possibly  dispense  with,  that  our, 
small  stock  of  grain  might  subsist  the  remainder,,  who  were  a  few  trusty, 
fellows  (Musvlmans),  2  Gorc'lia  Sipdhfa,  and  a  few  Coo/i>s,  for  two  days 
or  three  if  possible,  in  the  event  of  our  being  able  to  get  over  the  snow  in 
front.  And  I  scut-orders  to  the  people  at  Gangotrf-  to  leave  grai^  Ihere, 
if  they  had  any  to  spare,  and  if  they  did  not  hear  ©J  any,  supp^coming 
hom.ReUaly  lo  make  the  best  of  their  way  back- till  they  met  i^^nd  Uien 
to  halt  for  us,  and  settdisome  on,  to'us.^f^avingmade  all  the  arrangements 
we  could,  on  the  important  heao*  of  supplies,, and' made  observations,  wc 
had  leisure  to  admire.the  very  singular  scenery  around'  us,  of;  which  it  is, 
impossible  to  give  an  adequate  description.  .  r  l 

•  •     '  ■  ;    •     • "     ,     ■;.,,.»  „?„f|, 

The  dazzling  brilliancy  of  the  snow  was  rendered  more  striking  by 
its  contrast  with  the  4ark  blue  colour  of  the  sky>.  which  is  caused  by, 
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the  thinness  of  the  air;  and  at  night,  the.  sUm  shone  wUK  a  lustre,  which 
they  have  not  hta  densec  atmosphere.;  it  wa*  Aunpus.  too,  to  see  |hem, 
when  rising,  appear  lite  ouemdjden.  iWh,  .as  ibey  emerged  from  behind 
the  bright  snowy  summits  close  to  us,  and  their  disappearance,  when  set* 
ting  behind  the  peeks,  was  ai  sudden  as  we  generally  observed  it  to '  be 
k  their  occultations  by  she  moon, 

We  were  surrounded  by  gigantic  peaks,  entirely  cased  in  snow,  and 
almost  beyond  the  regions  of  animal  and  vegetable  life,  and  an  awfal 
silence  prevailed,  «seept  when  broken  by  the  thundering  peals  of  falling 
avalanches;  nothing  met  our  eyes,  resembling  the  scenery  in  the  haunts 
of  men;  by  moonlight,  alt  appeared  cold,  wild,  and  stupendous,  and 
a  Pagan  might  aptly  imagine  the  place  a  fit  abode  for  demons,— r We  did 
not  see  even  bears,  or -musk  4eer,  or  eagles,  or  any  living  creature,  except 
Borne  small  birds,  ' 

»  .  •  •*'*< 

t!i  '-    *  *■.'.*  - 

IV  fermah  idea  of  the  imposing  appearanee  of  a  snowy  peak,  as  seen 
here  under  art  anfcle  of  elevation  of  nearly  83,  and  when  its  distance  is  not 
iraiteSihHes,  and  yet  its  height  is  '8058  feet  above  the  station,  one  should 
reflect,  that  if  even  when  viewed  from  the  plains  of  Hindustan,  at  angles 
of  elevation  of  one,  art*  otre<  and  a  half  degree*,  these  peaks,  lowering 
over  many  intermediate  ranges  of  mountains,  inspire  the  mind  with  ideas 
of  their  grandeur,  even  at  so- great  a  distance;  how  much  more  mutt 
they  do  so,  when  their  whole  bulk,  cased  in  snow  from  the  base  to  the 
summit,  at  once'firh  "the  ej^e.-lt  Tails  to  the  lot  of  few  to  eootemplAte 
so  magnificent  in  object;  as  a"W  clad^eak  ™«g  to  the  height  of 
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Upwards  of  a- mile  and  a  hal£  at  the  short  horizontal  distance  of  only 
$i  miles. 

MaySUt.  From  halting  place,  forward:  ■' 

ftttik  BtfTtti. 

1  Along,  and  above  the  right  bank  of  the  river,  rocks  and 

  1445  133 

2  Descent  to  the  b  d  of  the  river,  enclosed  by  rocks   864  198 

3  A  most  wonderful  scene. — The  WhdgiraVhi  or  Ganges   511  140 

issues  from  under  a  very  low  arch  at  the  loot  of  the 
graud  snow  bed— The  river  is  here  bounded  to  the 
right  and  left  by  high  snow  and  rocks;  but  in  front, 
over  the  Debouche,  the  mass  of  snow  is  perfectly 
perpendicular,  and  from  the  bed  of  the  stream  to  the 
summit,  we  estimate  the  thickness  at  little  less  than 
300  feet  of  solid  frozen  snow,  probably  the  accumula- 
tion of  ages ; — it  is  in  layers  of  some  feet  thick,  each 
seemingly  the  remains  of  a  full  of  a  separate  year. 
From  the  brow  of  this  curious  wall  of  snow,  and  im- 
mediately above  the  outlet  of  the  stream,  large  and 
hoary  icicles  depend;  they  are  formed  by  the  frees* 
ing  of  the  melted  snow  water  of  the  top  of  the  bed, 
for  in  the  middle  of  the  day,  the  sun  is  powerful,  and 
the  water  produced  by  its  action  falls  over  this  place, 
in  cascade,  but  is  frozen  at  night—The  Gangotri 
Brahmtn  who  came  with  us,  and  who  is  only  an 
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illiterate  mountaineer,  observed,  that  he  thought 
these  icicles  must  be    M aha  diva's  hair,  from 
whence,  as  he  understood,  it  is  written  in  the  Shditra, 
the  Gangti  flows. — I  mention  this,  thinking  it  a  good 
idea,  but  the  man  had  never  lieard  of  such  a  place, 
as  actually  existing,  nor  had  he,  or  any  other  person 
to  his  knowledge,  ever  been  liere. — In  modem  times 
Hay  may  not,  but  Hindus  of  Research  nuy  formerly 
have  been  here,  and  if  so,  I  cannot  think  of  any 
place  to  which  they  mght  more  aptly  give  the  name 
of  a  Cow's  Mouth,  than  to  this  extraordinary  Dc- 
boucfu;. — The  height  of  the  arcii  of  -mow  is  only  suf- 
ficient to  let  the  stream  flow  under  it.    B'tocks  of  snow 
were  falling  about  ua,  so  there  was  little  time  to  do 
more  here,  than  to  measure  the  size  of  the  stream. — 
Measured  by  a  chain,  the  mean  breadth  was  27  feet.— 
The  greatest  depth  at  that  place  being  knee  deep,  or 
18  inches,  but  more  generally  a  foot  deep,  and  rather 
less  jmt  at  the  edge*,  say  9  or  10  inches. — however, 
call  the  mean  depth  15  inches.—  Believing  this  to  be, 
(a%  I  have  every  reason  to  suppose  it  is),  the  first  ap- 
pearance of  the  famous  and  true  Ganges  in  day  light, 
saluted  her  with  a  Bugle  march,  and  proceeded,  (hav- 
ing to  turn  a  little  back  to  gain  an  oblique  path), 
to  the  top  of  the  snow  bed ;  having  ascended  it,  to 
11*  left. 


Digitized  by  Google 


Rivers,  Ganges  and  Jumna.  i  19 

Pretty  strong  accent  up  to  the  inclined  bed  of  snow. 
This  vast  collection  of  snow  is  about  ]£  miles  in 
width,  filling  up  Ibe  whole  space  between  the  feet  of 
the  peaks  to  (he  right  and  left;  we  can  see  its  surface 
forward  to  the  extent  of  4  or  5  miles  or  more,  to 
where  its  it  bounded,  on  the  left,  by  the  feet  of  the  4 
Saints,  and  to  the  right,,  by  snow  spurs  from  other 
mountains  beyond  mount  Moirai  these  last  spurs  ra- 
ther overtop  the  feet  of  the  Saints,  and  to  them,  and  to 
the  place  where  we  judge  there  is  a  ridge^  is  all  as- 

o 

cent  over  snow. — Pyramid  peak  236— Mount  Moira 

1 80— St.  George  139— St.  Andrew  136°   1400  144 

o 

Ascent  of  the  same  kind— generally  acclivity  7,  but  we 
p**s  over  small  hollows  in  the  snow,  caused  by  its 
irregular  subsiding.— A  very  dangerous  place;  the 
snow  stuck  full  of  rubbish,  and  rocks  imbedded  in 
it, — Many  rents  in  the  snow  appear  to  have  been 
recently  made,  their  sides  shrinking  and  falling  in." 
A  man  sunk  into  the  snow,  and  was  got  out  not  with- 
out some  delay.   The  bed  of  the  Ganges  is  to  the 

right,  but  quite  concealed  by  the  snow   509  do. 

In  high  hope  of  getting  on  to  what  may  be  at  the  top 
of  the  acclivity,  we  have  come  on  cheerily  over  the 
hollow  and  treacherous  compound  of  snow  and  rub- 
bish, but  now  with  bitter  regret,  we  both  agree  that 
to  go  on  is  impossible !  The  sun  is  melting  the  snow 
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on  all  sides,  and  its  surface  will  not  bear  any 
longer.   I  have  sunk  up  to  my  neck*  as  well 'a*  others. 
The  surface  is  more  and  more  ragged,  and  broken, 
into  chasm?,  rifts,  and  ravines  of  snow  with  steep  -f 
sides.— Ponds  of  water  form  in  the  bottoms  of  these* 
and  the  large  and  deep  pools  aft  the  bottoms'  of ,  the. 
snow  hollows,  and  which  were  in  the  eariier  pavt  of 

• 

the  day  frozen,  are  now  liquid.  It  is  evident,  from  i 
the  falling  in  of  the  sides  of  the  rents  in  tile  snow, 
that  there  are  hollows  below,  and  that  we  stand  cm  a 
treacherous  foundation. — It  \b  one  o'clock,  and  the 
scene  full  of  anxiety  and  awe.  The  avalanches  faU 
from  mount  Moira  with  the  noise  of  thunder,  and  we  .  , 
fear  our  unsteady  support  may  be  shaken  by  the 
shocks,  and  that  we  may  t-ink  with  it. 

St.  George  130  46  altitude  17  49 

Pyramid      355  S3     do.     36  49 

o 

Inclination  of  the  snow  bed  about  7,  what  appears  the 
highest  part  of  snow  bed,  ahead  155— Altitude  7. 
No  time  to  take  more   1427  155 


And  here  we  were  obliged  to  return !  Had  it  been  possible  to  have 
got  across  tlie  chasms  in  the  snow,  we  would  have  made  every  exertion, 
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a«  anxious  were  we  to  get  forward;  but  onward,  their  fides  were  so 
sleep,  and  they  appeared  of  such  great  depth,  that  I  do  not  think  it 
would  be  possible  to  pass  them,  (this  year  at  least),  even  if  the  snow 
was  not,  as  at  this  hour,  soft,  and  the  bottoms  of  the  chasms  filling  with 
water.  Be  that  as  it  may,  they  are  now  utterly  impassable.  At  this 
season  snow  must  fall  here,  whenever  it  rains  below,  so  that  it  does  not 
acquire  such  hardness  on  the  top,  as  it  does  on  the  avalanches  we  have 
hitherto  passed,  where  no  new  snow  at  present  fells. — We  now  set  out 
on  our  return,  and  not  too  soon,  as  we  found,  for  the  snow  was  so  soft, 
and  the  increase  of  the  water  so  great,  that  though  we  went  with  the 
most  possible  expedition,  it  was  only  by  2£  hours  hard  labour  of  wading,' 
and  floundering  in  the  snow,  and  scrambling  among  rocks,  where  they 
would  give  a  footing,  that  we  reached  the  turf,  tired  and  bruised  with 
foil*,  and  the  akin  taken  off  from  our  feces  and  hands  by  the  sun  and 
drying  wind  of  these  elevated  regions. 

It  now  remains  to  give  some  account  of  this  bed  or  valley  of  snow,' 
which  gives  rise  to  the  Ganges.  It  appears  that  we  passed  up  it,  some 
what  more  than  a  mile  anda  half. — From  our  last  station,  we  could  see  on* 
wards,  as  we  estimated,  about  5  miles,  to  where  there  seemed  to  be  a  crest 
•r  ridge  of  considerable  elevation,  though  low  when  compared  with  the 
great  peak  which  flanked  it;  the  general  slope  of  the  surface  of  the  snow 

o 

va'ley  was  7,  which  was  the  angle  of  elevation  of  the  crest,  while  that  of 
the  peak  St.  George,  wie  of  those  which  flanked  it  to  the  left,  was  17. 
49.— In  the  space  we  had  passed  over  the  snow  bed,  the  Ganges  was  not 
to  be  seen;  it  was  concealed,  probably,  many  hundred  feet  below  tbe  sur- 

H  h 
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face ;  we  had  a  fair  view  onward,  and  there  was  no  sign  of  the  rlsery 
and  I  am  firmly  convinced  that  its  Jirst  appearance  in  dmy  is  Jat  the  de- 
louche  I  have  described ;  perhaps  indeed,  some  of  those  various  chasm* 
and  rents  in  the  snow  bed,  which  intersect  it  in  all  sort  of  irregular  direc- 
tions, may  occasionally  let  in  the  light  on  9ome  part  of  the  bed  of  the 
stream,  but  the  general  line  and  direction  of  it  could  only  be  guessed  at,' 
as  it  is  altogether  here  far  below  the  broken  snowy  surface.— The 
breadth  of  the  snow  valley  or  bed  is  about  a  mile  and  a  half,  and  its 
length  may  be  6*  or  7  miles  from  the  debavche  of  the  river,  to  the  summit 
of  tl>e  slope,  which  terminated  our  view;  as  to  the  depth  of  the  snow,  it 
k  impossible  to  form  a  correct  judgement,  but  it  must  be  very  great. — It 
may  easily  be  imagined,  that  a  large  supply  of  water  is  furnished  at  this 
season,  by  the  melting  of  this  vast  mass  in  the  valley,  a?  well  as  by  the 
melting  of  that  of  the  great  peaks  which  bound  it.    From  their  bases, 
torrents  rush,  which  cutting  their  way  under  snow,  tend  to  the  centra 
of  the  valley,  and  form  the  young  Ganges,  which  is  farther  augmented 
by  the  waters  which  filter  through  the  rents  of  the  snow  bed  itself.— Ia 
this  manner,  all  the  Himalaya  rivers,  whose  heads  1  have  visited,  and 
passed  over,  are  (brined ;  they  all  issue  in  a  full  stream  from  uader  thick 
beds  of  snow,  and  diner  from  the  Ganges,  inasmuch  as  their  streams 
are  less,  and  so  are  their  parent  snow*.— On  our  return  down  the  snow 
valley,  we  passed  nearer  to  its  North  side  tlian  in  going  up,  and  saw 
a  very  considerable  torrent  cultiug  under  it  from  the  peaks;  this  was 
making  its  way  to  the  centre;  at  times,  we  saw  it  thrtugh  rents  in  the  snow, 
and  at  others,  only  heard  its  noise:  as  tliere  must  be  several  more  such 
feeders,  they  will  be  fully  sufficient  to  firm  such  a  stream  as  we  observ-. 
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ed  the  Gange§  to  be  at  the  debouche,  in  the  space  of  6  or  7  miles.— »> 
I  am  fully  satisfied,  that  if  we  could  have  gone  further,  that  we  should 
not  haveagain  seen  the  river,  and  that  its  appearance  at  Maka'd^va's  hair, 
or  whatever  we  may  choose  to  call  it,  was  the  real  and  6rst  debowfie 
of  the  WkdgiratM. — AH  I  regret,  is,  that  we  could  not  go  to  the  ridge,  to 
see  what  was  beyond  it.    I  suspect  there  must  be  a  descent,  but  over 
bng  and  impassable  wastes  of  snow,  and  not  in  such  a  direction  as 
would  lead  direct  to  any  plains,  as  tlie  course  to  briog  one:  to  such  plains 
would  be  to  the  N.  East  or  North,  whereas  the  line  of  the  rivers  course, 
Ot  rather  of  the  ridge  in  front,  was  to  the  S.  East,  parallel  to  the  run  of 
the  Himalaya,  which  is  generally  from  S.  E.  to  N.  W,  Immediately 
in  front  of  the  ridge,  no  peaks  were  seen,  but  on  its  S.  E.  flank,  an4 
at  the  distance  of  about  18  miles,  a  large  snowy  peak  appeared,  so 
that  I  think  there  can  be  no  plain  within  a  considerable  distance  of  the 
8.  E.  side  of  the  ridge  t  if  there  be  streams  from  its  other  side,  they  must 
flow  to  the  S.  East. — After  all,  I  do  not  know  how  we  should  have  existed, 
if  we  had  been  able  to  go  to  the  rid^e,  fur  we  could  not  have  arrived 
there  before  night,  and  to  pass  tile  night  on  these  extensive  snows, 
without  firewood  or  shelter,  would  have  cost  some  of  us  our  lives,  but  of 
that  we  did  not  then  consider. much,  (if  we  could  have  gone,  we  would). 
We  bad  only  a  few  trusty  men  with  us,  and  a  short  allowance  of  grain  for 
them,  for  this  and  the  following  day,  and  had  sent  orders  to  the  people  left 
al  Gangotri,  to  make  their  way  back  towards  ReitaL,  leaving  us  what 
grain  could  be  spared,  and  to  forward  on  what  they  might  meet,  as 
I  expected  some  from  Reital,  from  whence  we  were  supplied  during 
our  absence  from  it,  of  altogether  28  days. — I  cannot  suppose  that  by 
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this  way,  there  can  be  any  practicable  or  useful  pass  to  the  Tartarian 
districts,  or  doubtless  the  people  would  have  found  it  out,  and  used  it, 
as  they  do  that  up  the  course  of  the  Jdhnavi.  While  I  give  it  as  my 
opinion,  that,  under  any  circumstances,  the  crossing  of  the  ridge  must  be 
difficult,  I  -would  by  no  means  wish  tq_  be  understood  to  assert,  that 
I  think  it  impossible,  under  more  favorable  circumstances,  and  in  a 
year  when  less  snow  has  fallen  than  in  the  present;  but  I  seriously 
declare,  that  situated  as  we  were,  it  was  not  possible  for  us  to  go  further 
than  we  did,  and  that  it  was  with  great  difficulty  we  got  back. 

It  is  now  to  be  considered,  if  the  supplies  of  water,  produced  as 
above  described,  are  sufficient  to  form  a  stream  of  27  feet  wide,  and  15 
inches  (mean  depth)  at  the  debouche.— It  has  been  stated,  that  at 
Gangotriy  the  breadth  of  the  river  on  the  2Qth  May,  was  43  feet,  and  its 
depth  18  inches. — The-  distance  thence  to  the  debouche  was  22,620 
paces,  which  I  reckon  about  1 1  Britith  miles.  In  that  space,  it  received 
some  supplies,  as  mentioned  in  the  notes,  but  they  were  not  abundant.^ 
Thus  the  quantity  of  water  is  diminished  nearly  one  half;  but  it  is  to  be 
remembered,  that  on  our  return  to  Gangitri,  on  the  2d  June,  the  bulk 
of  the  river  was  considered  as  being  doubled,  it  being  2  feet  deep,  and 
also  much  wider,  so  that  on  the  3 1st  May,  we  may  suppose  it  to  have 
been  2 1  inches  deep,  and  perhaps  48  feet  wide  at  Gangotri.  It  is  with 
this  mean  size,  that  the  comparison  of  the  difference  of  its  bulk  at 
Gangotri,  and  the  debouche,  must  be  made ;  the  proportion  thus  is, 
that  the  body  or  quantity  of  water  would  be  at  Gangotri  almost  treble 
to  that  at  the  debouche ;  but  allowing  it  to  be  only  double,  in  this  1 1 
miles,  it  will  be  evident,  that  in  5  or  6  miles  further,  there  can  be  little 
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or  no  water  in  the  bed,  under  the  snow,  and,  consequently,  that  the  most 
remote  rill,  which  contributes  under  the  snow,  to  the  first  formation  of 
the  Ganges,  cannot  be  more  distant  than  the  ridge ;  so  I  think  it  may  be 
allowed,  that  such  first  formation  is  on  the  hither  side  of  the  ridge,  and 
not  at  any  lake,  or  more  distant  place  beyond  it. 

Indeed,  considering  the  large  supplies  wluch  the  snow  valley  furnishes, 
I  rather  wonder  that  the  stream  was  not  larger,  when  I  measured  it  at  the 
debouche.-— Whether  there  are  any  boiling  springs  under  the  snow,  as 
at  Jumnotriy  I  do  not  know,  but  suppose  there  are  not,  as  I  did  not  see 
any  smoke;  a  steam,  however,  there  may  be,  and  the  steam  may  be  con- 
densed ere  it  can  appear.— -I  imagine,  that  the  season  of  the  rains  would 
fee,  in  one  respect,  the  most  proper  to  attempt  the  passage  of  tlie  great 
snow  bed  ;  it  may  at  that  time  be  reduced  in  thickness,  but  I  have  no 
idea  that  it  ever  melts  away ;  yet,  in  the  rains,  it  perhaps  will  not  be  possi- 
ble to  ford  the  river  above  Gangotri,  which  must  frequently  be  done, 
if  the  smaller  avalanches,  on  which  we  very  frequently  crossed  it,  are 
melted.  In  the  rains  also,  there  must  be  greater  hazard  from  the  falling 
of  the  rocks,  and  slips  of  the  mountain,  for  the  melting  snow  forms 
many  rills,  which  undermine  the  rocks,  and  set  them  loose,  and  it  is  not 
possible  to  avoid  a  large  fall  of  the  mountains  side,  if  one  should  unfor- 
tunately be  in  the  line  of  its  direction,  when  it  comes  down. 

I  have  preserved  specimens  of  the  rocks  of  which  these  peaks  are 
composed,  also  of  the  different  sorts  of  pines  which  grow  at  their  bases. 

■ 

Above  Suc'tf,  and  Jhala,  the  country  is  not  inhahited,  nor  is  it  habitable 
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beyond  those  places,  except  at  the  smaH  village  of  Durdli,  which 
is  now  deserted.— Tuwarra,  Swc'Af,  and  Jhala,  are  very  small  and 
ruinous  villages.— Reital  is  a  pretty  good  village  of  about  25  houses,  as 
is  Salung,  and  there  are  2  or  3  more  in  that  neighbourhood.— I  found 
the  inhabitants  civil  and  obedient. 

The  people  of  Rowaen  ere,  in  general,  much  inferior  in  appearance 
to  those  of  Jubul  and  Sirmour,  and  the  more  western  mountains;  indeed, 
with  few  exceptions,  they  are  an  ugly  race,  both  men  and  women,  and 
extremely  dirty  in  their  persons.  They  complain  much  of  the  incursions 
of  the  banditti  from  the  western  parts  of  Rowaen  and  Busahir9  who 
carry  off  their  sheep  in  the  rains ;  but,  from  what  I  can  learn,  they 
in  turn  plunder  their  eastern  neighbours  of  the  Ccdar-nd-Ch  districts,  and 
they  pride  themselves  on  the  long  journeys  they  make  in  their  sheep 
stealing  expeditions. — The  proper  time  for  those  forays  is  the  latter  end 
of  the  rains,  when  the  snow  in  the  defiles  is  much  reduced.— The  women 
have  not  here,  as  to  the  westward,  a  plurality  of  hu6bauds.  I  saw  no 
fire  arms  among  the  inhabitants,  nor  swords  or  war  hatchets;  their 
weapons  are  bows  and  arrows — The  climate  of  Reital,  is,  at  this  season, 
very  pleasant,  and  the  price  of  grain  is  not  high,  but  it  is  not  abundant 
— The  corn  is  cut  in  the  beginning  of  June. 

No  volcanos  were  seen  or  heard  of  in  these  mountains,  whose  com- 
position i9  granite  of  various  kinds  and  colours. — No  shells  or  animal 
remains  were  seen — The  magnetic  variation  was  small,  and  differing 
little,  if  at  all,  from  what  it  is  on. the  plaius  of  the  upper  provinces ;  it  is 
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from  40  to  1  and  2  according  te  different  needles,  «.nd  is  easterly,  by 
which  I  mean,  that  the  variation  must  be  added  to  the  magnetic  azimuth. 
The  diurnal  small  changes  in  the  barometer  were  perceptible,  the 
jnercury  always  falling  a  little  before  noon,  as  in  the.pkins. 

•Having  received  newihermoraeters  from  Calcutta,  both  long  and  short, 
2.  found  that  -they  gave  the  same  boiling  point,  but  the  thermometer  I 
had  last  year,  in  Busahir,  &c.  chewed  the  boiling  point  2  or  2£  below 
the  new  Jones. — I  always  suspected  the  thermometer,  but  had  not  then 
a  better.  It  boiled  m  the  Bamoci  pass  in  the  Runaur  and  Busahir 
snowy  mountains  at  128  at  my  camp  a  little  above  the  lower  line  of  snow, 
on  the  24th  June  last,  so  that  it  should  have  been  190,  or  22  lower  than  at 
.the  seaside.  Bears  abound  in  the  higher  mountains,  also  the  Goorul 
or  Boorul,  an  animal  between  the  deer  and  goat,  and  the  PAeiV,  a 
larger  animal  of  the  same  kind;  I  have  preserved  the  skin,  horns  and 
bones  of  the  head  of  one  shot  near  Jumnotri.  Near  the  villages,  where 
snow  lays  a  great  part  of  Ihe  year,  there  are  abundance  of  the 
Monaul  Pheasants  and  Choker*,  in  the  lower  mountains,  there  are 
black  partridges,  and  tigers,  leopards,  and  bears.  J  never  saw  any 
snakes  in  the  cooler  regions. 

It  was  remarked  above,  that  the  snow  on  the  great  bed  was  stuck 
as  it  were  with  jrock  and  rubbish  in  such  a  manner,  as  that  the  stones 
and  large  pieces -of  rock  are  supported  in  the  snow,  and  sink  as  it  sinks.; 
as  they  are  at  such  a  distance  from  the  peaks,  as  to  preclude  the  idea 
that  they  could  have  rolled  down  to  their  present  places,  except  their 
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sharp  points  had  been  covered,  it  appears  most  likely  that  the  very 
weighty  falls  of  snow,"  which  there  must  be  here,  in  the  winter,  bring 
down  with  them  pieces  of  rock,  in  the  same  manner  as  a  larger  suow 
ball  would  collect  gravel,  and  carry  it  on  with  it  in  its  course. — Masses 
of  snow,  falling  from  the  high  peaks  which  bound  the  snow  bed,  if  they 
chanced  to  collect  more,  and  to  take  a  rounded  form,  would  have  a  pro- 
digious impulse,  and  might  roll  to  the  centre  of  the  snow  valley,  loaded 
with  the  pieces  of  rock  they  had  involved. 

It  is  not  very  easy  to  account  for  the  deep  rents  which  intersect  this 
enow  bed,  without  supposing  it  to  be  full  of  hollow  places. — It  struck  u?, 
that  the  late  earthquakes  might  have  occasioned  some  of  the  rents. — 1 
never  saw  them  before  on  other  snow  beds,  except  at  Jumnotri,  where 
they  are  occasioned  by  the  steam  of  the  extensive  range  of  boiling 
springs  there;  perhaps,  there  may  be  such  springs  here  also;  they  are 
frequent  in  the  Himalaya,  and  one  might  suppose  they  were  a  provision 
of  nature  to  insure  a  supply  of  water  to  the  heads  of  the  great  rivers,  in 
the  winter,  when  the  sun  can  have  little  power  of  melting  the  suow 
above  those  deep  recesses. 

I  WILL  now  proceed  to  give  some  account  of  the  course  of  the  river 
Jumna,  within  Uie  mountains,  and  of  its  spring  at  Jumnotri,  which  I 
also  visited  this  year  ;  the  above  remarks,  respecting  the  Ganges,  having 
already  swelled  this  paper  to  too  great  a  bulk,  I  will  make  those,  regard- 
ing the  Jumna,  in  as  few  words  as  possible. — In  the  maps  published 
ten  years  ago,  the  Jumna  is  laid  down  as  having  a  very  long  course 
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from  the  latitude  of  34£;  from  what  authority,  it  is  difficult  to  guess,  for 
much  as  has  been  surmised  and  written  respecting  the  head  of  the 
Ganges,  I  cannot  find  any  accounts  of  that  of  the  Jumna. — It  was  not 
known,  until  the  year  1814,  that  the  Jumna,  properly  so  called,  was  a 
comparatively  small  river  above  its  junction  with  the  Tonse  in  the 
Dun,  and  I  believe  the  existence  of  the  latter  river,  though  fully  treble 
the  size  of  the  Jumna,  was  unknown  to  Europeans. 

The  junction  of  the  Tonse  and  Jumna  takes  place  at  the  N.  "W. 
end  of  the  Dun  valley,  in  latitude  30  30,  where  the  large  river  loses  its 
name  in  that  of  the  small  one,  and  the  united  stream  is  called  ihe  Jumna. 
The  course  of  Ihe  Jumna  from  Jumnotri,  which  is  in  latitude  30  59, 
being  generally  south  53  west.  It  ia  fordable  above  the  confluence, 
but  the  Tonse  is  not. — Not  having  yet  visited  the  sources  of  the  Tonse,  I 
am  not  certain  whether  it  rises  within  the  Himdlaya,  as  the  B^hdgirathi 
does,  or  at  its  S.  W.  or  exterior  base  like  the  Jumna ;  but  the  latter  I  be- 
lieve to  be  the  case.  I  apprehend,  that  three  considerable  streams,  which, 
like  the  Jumna,  originate  from  the  south  faces  of  the  Himalaya,  in  the 
districts  of  Barasa,  Leulowari,  and  Deodar  a  Kowarra,  join  to  form  the 
Tonse;  and  it  receives  a  considerable  accession  of  water  from  the  Paber 
river,  which  I  imagine  to  be  equal  in  size  to  any  of  the  three  above-men- 
tioned feeders.  Respecting  them,  I  have  at  present  only  native  informa- 
tion to  guide  me,  but  of  the  Paber  I  can  speak  with  more  confidence,  for, 
when  in  June  1816,  I  penetrated  within  the  Himalaya,  by  the  course 
of  the  Setlrj,  I  found  that  the  north  bases  of  many  of  the  snowy  peaks, 
seen  from  the  plains  of  Hindustan,  were  washed  by  that  river.— Us 
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course,  ia  the  province  of  Kunaur,  ia  latitude  31  31,  and  longitude  73  1 3 
being  from  east  25  S.  to  25  to  the  N.  of  west.  In  this  position* 
the  Setlej  is  bounded  both  to  the  N.  and  S.  by  high  and  rugged 
snowy  mountains,  from  which  many  torrents  desoend,  and  increase  its 
bulk. — Leaving  the  left  bank,  and  bed  of  the  river,  I  ascended  the  snowy 
range,  of  which  it  washes  the  north  base,  and  crossed  over  it  on  the  2 1  st 
June  1816,  at  40  minutes  past  11  o'clock,  in  the  forenoon,  during  a  heavy 
fall  of  snow,  being  the  first  European  who  effected  a  passage  over  the 
grand  Himalaya  ridge  in  that  direction. 

Oh  surmounting  the  crest  of  the!  pass,  I.  found  (hat  the  IndravatS 
river,  which  is  a  principal  branch  ,  of  the  Pabers  originated  from  the 
snows,  on  which  I  descended,  on  tbeS.  W*  or  hither  side  of  the  ridge; 
and  I  followed  its  channel,  to  the  place  where  it  joins  the  Paber,  which  ri- 
ver must  have  its  beginning,  in  like  manner,  on  (he  same  side  of 'the  ridge, 
as  1  was  informed  by  the  people  of  the  country  it  had,  and  I  i  am » nearly 
certain  it  is  the  case;  and  it  is  most  probable,  that  all  the  streams  which* 
form  the  Tome,  do,  in  like  manner,  descend  from  the>  south  west  side1 
of  the  fronting  snowy  ranger  the  north  east  base  of  wliich  is  washed 
by  the  Setlej^  as  above  mentioned. 

However,  I  intend  to  explore  the  sources  of  the  Tonse>  as  well  as  of 
the  Setlej,  and  Jdhnavi  rivers, — But  to  return  to  the  Jumna, 

The  route  from  iU  confluence  with  the  Tontey  in  the  DUn,  is  thus; — 
to  Cain  four  miles,— a  large  village  immediately  within  the  mountain  of 


Digitized  by  Google 


RivERfc,  Ganges  and  Jumna. 


131 


Jaumar,  of  which  district  it  is  esteemed  the  capital. — It  is  situated 
between  fwo  high  and  steep  mountains',  And  Oti  the  Omla,  a  small  river 
which  join*  the  Jumto.— CM  is  a  place  of  some  little  trade,  as  the 
people  of  the  neighbouring  mountains'  brirt£  to  it  their  productions,  and 
exchange  Ihenrt  for  cash  to  pay  imW  rehta,  and  a  very  small  quantity  of 
the  produce  of  the  plains. — On  the  match,  the  Jumna  is  forded  dbovc 
its  confluence  with  the  Totue.  Carriage  cattle  may  go  to  Cafet,  but 
further  within  the  mountains^  evfry  article  is  carried  on  men's  backs.— 
Latitude  of  Qalri  30  31  94. 

CM y  to  BatoHi  Fort. 
Total  distance  24,511  paces. 
(5000  paces  of 'exceedingly  st&p  aacefrf  ofthe  mountain,  on  left  bank  of 
the  Omla; — 2600  easier,  to  the  village  o(Khuny  on  the  ridge ;  remainder, 
along  the  mountains  side,  witfi ;  occasional  ascents  and  descents,  to  the 
foot  of  the  peak  of  Birat,  which  rises  cohically  above  the  ridge;— 1800 
paces  of  the  steep  ascent  up  it  t6  the  fort,  which  is  a  small  double 
enclosure.— It  was  abandoned1  by'  the  Gordha  garrison,  on  the  approach 
of  a  force  under  Colonel  Carpenter. 

The  height  of  Birat  above'  Seharanpur,  (w  hich  is  visible  from  it), 
is  6503  feet;  it  commands  a  noble  vie*v  of  the  snowy  mountains,  and 
the  various  intermediate  ranges,  as  well  as  of  the  Dun  valley,  and  the 
plains  on  both  sides  of  the  Jumna. 

Invalids  from  the  p!ains,  requiring  a  change  of  climate,  may  find  it  at 
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BiraL — In  the  winter,  the  fort  is  almost  buried  in  snow,  which  re- 
mains in  shady  places,  and  on  the  northern  side  of  the  peak,  till  the 
beginning  of  April ;  but  snow  seldom  falls  l  iter  than  the  la-st  week  of 
March,  at  which  season,  while  I.  was  in  the  fort,  there  was  a  shower 
which  covered  the  ground  to  the  depth  of  2  inches: — the  peak  is  a  bare 
slaty  rock,  with  some  quartz  intermixed. 

29th  March,  \817.—Birat  to  Murlang. 

m    f         m  f 

Total  distance  4.  6. — 2.  5,  narrow  path  along  the  mountain's  side,  then  a 

m  f 

steep  descent  of  2.  1  to  Murlang,  a  small  village  in  a  glen,  on  the  SUgad 
rivulet,  which  falls  into  the  Jumna  three  miles  to  the  east. — No  grain  here. 
Lat.  observed  30  36  53. 

o  • 

Thermometer  at  noon  78.  It  was  yesterday,  at  noon,  at  Birat  50. 

30th  March. — Murlang  to  CoPha. 

IB  f 

Total  distance  9.  5. — Proceed  2|  miles  down  the  bed  of  the  Silgad  to 
the  Jumna, — then  leave  it,  and  cross  a  ridge,  and  go  up  the  bed  of  the 
Jumna,  to  the  confluence  of  the  Cunti  river,  which  joins  it  from  the 
Keinah  peak  to  the  west. — That  river  is  about  60  feet  wide,  and  1  j  and  2 
feet  deep.  The  Jumna  is  90  feet  wide,  3  to  5  feet  deep,  rapid,  and  not  fordable. 
— The  rest  of  the  path  is  a  long  ascent  of  the  mountain,  abive  the  right 
bank  of  the  Jumna,  to  CoPha,  a  village  of  10  houses,  about  3000  feet  above 
the  level  of  vhe  river. — A  fatiguing  march, — heavy  rain, — no  grain  here. 

31*f  March. — Cnfha  to  Lakha  Man  Xal. 

in      f  ro  f 

Total  distance  8.  7. — Fur  6.  7,  the  path  lies  generally  along  the  side 
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of  the  mountain,  with  occasional  strong  ascents  and  descents;  1.  5. 
of  very  steep  descent  into  a  dell,  the  rest  lighter  descent,  flat  and  asoent 
from  a  rivulet  to  Lalc'ha  Mand'al,  on  the  right  bank  of  the  Jumna,  And 
about  300  feet  above  it. 

Lak'ha  MorttfoZ'isa  place  of  some  celebrity,  in  Hind*  story,  as  hav- 
ing been  one  of  the  temporary  residences  of  the  Pandas;  and  tradition 
says,  that  formerly  there  were  a  gTeat  number  of  statues  and  temples 
here,  but.  I  imagine  the  greater  part  to  have  been  buried  by  the  slip  of 
the  side  of  the  mountain,  at  the  foot  of  which  it  is  situated.—  Several 
pieces  of  cornices,  entablatures,  and  other  ornamental  fragments  Of 
buildings,  are  seen  projecting  above  the  soil,  which  buries  the  remainder; 
they  are  of  black  stone,  and  the  carving  of  the  Ornaments  is  very  well 
executed.  There  are  also  two  statues  of  Btuu  and  Arjun,  of  the  size 
of  life,  which  are  half  buried  m  the  soil ;  and  a  prodigious  number  of 
small  idols  are  deposited  in  a  little  temple,  which  is  the  only  one  now 
remaining,  and  which  does  not  appear  to  be  of  any  remote  antiquity. — 
Tiie  ignorant  Brahman  could  give  no  account  of  the  builder ;  he  declared, 
as  they  all  do,  when  consulted  on  such  subjects,  that  it  is  not  of  human 
workmanship,  but  was  built  by  Bhiw,  countless  ages  ago. 

It  does  not  appear  that  pilgrims  now  resort  here;  the  place  is  nearly 
desolate ;  it  is  surrounded  by  high  rocky  peaks,  and  may  have  been  chosen 
as  a  fit  seat  for  gloomy  and  recluse  superstition. 

»*•**  ■       p  ■  $  *  . 

Within  the  temple,  there  is  a  large  slab  of  blue  stone,  inscribed  with 

L  1 

•  * 

i 
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Hindu  characters;  I  cleaned  it,  and  took  off  a  reversed  impression,  as  well 
as  circumstances  would  allow,  and  sent  it  to  Colonel  Macken/lk. 
Latitude  of  hak'ha  Mortal  30°  4$  24. 

Lak^ha  Maridal,  to  Bancauti. 

m  f 

Distance  3.  5,— Gradual  descent  If  miles  to  the  Ricnar  river,  which 

is  the  boundary  between  Sirmor»  and  the  Rcwaen,  district  of  Qurhwal  

It  has  a  course  of  about  10  miles  from  the  N.  W.  and  joins  the  Jumna 
here* — From  the  river,  a  very  strong  ascent  of  If  mile  up  the  mountain, 
to  a  crest  called  Gerida  Qhdt;  three  obliquing  to  DancauK,  a  village 
of  20  houses,  with  a  temple it  is  oh  the  mountain's  side,  and  about  3000 
feet  above  the  Jumna. — No  grain  to  be  had  here,  as  at  other  places ;— J 
planted  potatoes.    Rainy  weather  j^-no  latitude. 

3d  April,  I8ir — Buncaull,  to  Paunti. 

m  f 

Totar  distance  11.  I  by  the  wheel;  in  paces  23,108.— To  the  bed  of 

til  f 

the  Jumna  3.  3  mostly  oblique  descent,  though  steep  in  Rome  places  above 
the  right  bank  of  the  river.  Here  are  very  high  and  steep  precipices^  from 
which  large  blooks  of  granite  have  fallen  into  the  bed  of  the  rivet*  which 
forces  its  way  through  ami  over  those  obstructions  with  much  violence 
and  noise.  After  passing  over  the  rocks  by  the  river  side  for  half  a  mile, 
we  leave  it,  and  climb  the  right  bank,  by  an  exceedingly  steep  ascent,  to 
the  Tocnt  Ghdti,  which  overhangs  the  stream,  and  is  about  1000  feet 
above  it.— Hence,  descend  a  mile  to  the  Camauida  river ;  cross  it  on  trunks 
of  trees  laid  across,  a  little  above  it's  junction  with  the  Jumna. 
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The  Camaulda  is  the  largest  river  which  the  Jumna  receives  above 
Uie  confluence  of  the  Tome ;  its  coarse  is  from  N.  10  west,  down  the 
Rdma  Serai  district,  which  is  a  small  valley,  and  is  reported  to  be  in  some 
places  a  mile,  wide,  but  it  is  now  overrun  with  jungles,  full  of  wil4 
beasts.— The  Camavlday  now  swollen,  by  the  rain,  is  about  70  feet  wide, 
and  2A  feet  deep,  and  very  rapid.    Immediately  on  crossing  it,  the  coun- 
try up  the  Jumna  assumes  a  more  pleasing  appearance ;  the  mountains 
which  bound     though  very  lofty,,  do  not  rise  so  abruptly,  and  several 
small  villages  are  seen  on  their  lower  slopes.   On -the  right  bank  of  the 
river,,  there  is  a  slip  of  level  ground  3  to  500  yards  wide.— The  summits 
of  the  mountains  are.  covered  by  oedars  and  other  pines,  and  the  snow 
yet  lies  on  them.  Proceed  by  the  river  side  to  PaunH*  a  village  of  20 
houses,  pleasantly  situated  about  400  feet  above  the  Jumna. — The  march 
was  long  and  fatiguing,  as  it  rained  the  whole  way;  the  loaded  people 
did  not  arrive  till  after  dark.— At  this,  village*  I  got  supplies  of  grain — 
The  country  I  have  passed  through  from  Cals(  is  nearly  deserted,  on  ac- 
count of  famine,  caused  by  the  crops,  of  last  year,  having  been  destroyed 
by  the  hail,  in  October.— Aware  of  this  circumstance,  I  have  brought 
grain  with  me  from  Calri,  and  subsisted  my  followers  with  it 
Latitude  of  PaunK  JQ  4$.  P8„ 

Sth.  April,  1817.— Paunti,  to  Gtra* 

m  i 

Total  distance  7.  !{■• — 2?  miles  parallel  to  the  Jumna,  and  descend  to 
its  bed,  where  the  stream  .from  the  Banaul  glen  joins  it. — Leave  the 
Jumna,  and  proceed  three  miles  N.  W.  up  the  Banaul  river. — Then  as- 
cend  the  south  faqe  of  the  mountain  to  Gfra,  a  village  of  10-  large 
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houses  pleasantly  situated,  and  sheltered  from  the  northern  blasts.  Thh 
district  of  Batumi  is  about  seven  miles  in  length;  the  N.  W.  end  is  closed 
by  a  high  rocky  mountain,  where  the  stream  arises,  which  waters  the 
bottom  of  the  glen.— Several  villages  are  seen  placed  in  advantageous 
situations  on  tha  sides  of  the  mountains,  the  soil  of  which  is  fertile; 
wood,  water,  and  grain  are  abundant. 

As  I  learnt  that  much  snow  yet  remained  on  ray  route  forward,  I 
halted  here  some  day?,  to  give  it  time  to  melt,  and  to  refresh  my  people, 
who  were  harassed  by  the  journey  from  CM,  for  it  had  rained  every 
day,  and  they  had  been  sparingly  and  ill  fed,  and  also  to  take  the  rates 
of  my  chronometers.— I  took  two  immersions  of  Jupiter's  satellites,  as 
follows: 

m.      m.  t. 

9th  April,— 3d  Sat.  Observed  immersion  at  mean  time  14   41   55  5 

The  same  was  observed,  at  the  Mad- 
ras observatory,  at.   14   49   35  8 

i    .  ■  i  - 

Differences  of  the  meridians   07   40  3 

Longitude  of  Madras   5    91  14 

• 

Ditto  of  Gira   5    13   33  7 

The  observations,  at  both  places,  are  <• . 

noted  as  clear  and  good.  » 
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Iplh.April^Ut  &t  Observed,  immersion,  ^tiTotago^i..,,;  L 

{  :         obaeryatiqn,  meaja, ,^ine^rfp,.i.^  ^(  0^  27  , 

Same  «t  Mf^m  pi^tafcry  44  ;17  %$  4 

,      ••  I  '■  ■  I.."      ':      •  >  ;:  Q7  58  4 

5   21  14 


.    JyopgUu4efryJst;Sat,;M  5    13    15  6 

,      DiUo..  ...v&Mitto,,., 13   33  7. 

'       *  r\- ;              '■..';!..  .;•  .;■  ,;  /  „■  ,     ..  . '; 
,   Latitude. of  Gtnx  .  ...30   5?'  08 

"  '      ->•*•  •  '•      .........         '>!.\J' .   ?  :,:  i.i.nJ  „...-.  ■  i  .-  -  .;*,« 

\2th  April,  1817.— Giro,  <o  IVnw. 

Total  distance  8  miles.— Down  the  N,  side  of  the  glen,  and  pass 
through  the  villages  of  Bisdt  and  fyevdli,  to  Dakidt,  a  large  village, 
4.  6. — Proceed  parallel  to  the  Jumna,  but  above  it,  1.6,  and  descend  to 
ihe  Baddl  river,  which  comes  from  a  glen  similar  to  that  of  Dandl9  tyut 
is  longer,  and  contaias  more  and  larger  villages. 

The  river  joins  the  Jumna  here ;  it  comes  from  the  Ccddra  Canta, 
a  large  mountain  covered  with  snow,  and  its  course  is  from  N.  15  west; 
breadth  about  40  feet,  depth  l£and3  feet.  Proceed  1±  miles  further 
to  Thdtmot  ;a  small  village,  400  feet  above  the  right  bank  of  the 
Jumna. 

M  m 
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The  road  to-day,  chiefly  on  a  gradual  descent;  path,  good  and  plea- 
sant— The  Jumnotri  snowy  peaks,  seen  up  the  river,  have  a  noble 
appearance;  the  eastern  peak  bears  56  17  N.  E: — its  attitude  8  10. 

Thdnno  appears  to  be  4083  feet  above  the  level  of  Seharanpur. 
Latitude  observed   30  49  18. 

i  -  - 

13th  April,  1817.— Thdnno,  to  Catnaur. 

,  m  f 

Total  distance  4.  2.— S  eep  descent  to  the  Jumna,  and  cross  it  on  a 
Sangha,  which  consists  of  three  small  spars  and  some  twigs  bound  to- 
gether, and  laid  across  in  the  manner  of  a  hurdle.— The  Sangha  is  in  two 
portions,  being-  laid  from  rock  to  rock;  one  is  nine  paces  in  length,  and 
the  olher  seven,  the  breadth  of  the  river  being  about  40  feet;  but  it  is  deep* 
being  confined  between  the  rocks,  through  which  it  fulls  like  a  cataract. 
The  water  nearly  touches  the  bridge,  whicli  is  a  bad  one. — Some  of  my 
goats  fell  through  if,  and  were  drowned —Above  this  place,  the  bed  of  the 
Jumna  is  much  inclined;  the  stream  bounds  from  rock  to  rock,  and,  for 

■ 

the  most  part,  is  a  series  of  small  cataracts. 

»  -  »  •  .,-.«..  . 

A  mile  beyond  the  Sangha,  cross  the  Silba,  a  smalt  river  from  the 
glen  of  that  name,  and  proceed  to  Catnaur,  a  small  village  500  feet 
above  the  left  bank  of  the  Jumna ;  up  the  Si  iba  glen  is  a  convenient 

pass  over  the  ridge,  which  separates  the  Ganges  and  Jumna, 

■ 

The  path  to-day  chiefly  ascent  and  descent,  and  very  rough  and 
steep  in  most  places ;  and  hence,  forward,  the  features  of  the  mountains 
bear  a  harsher  appearance,  there  being  generally  mural  precipices  rising' 
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from  the  bed  of  the  Jitnuca  to  the  height  of  ^509  to  3000  feet,  either 
on  one  side  or  the other.— The  summits  of  the  mountains  all  round,  are 
deep  in  snow. — A  stream  "froti  a5  peak  called  Daliia  Cunu,  joins  the 
Jumna  here,  from  the  &  E..:  «  ' 

Latitude  observed  50  5  r35lr 

.  '  -  •;  s.!*  •hum*  ?■>'?■  <n  •  /  >W«:  ....    ,:<.  ■■')  Vi  !j 

As  no  grain  was  to  be  had  here,*  t  : was  obliged  to  march,  in  the  after- 
noon, to  a  very  large  village  called  Pdli,  situated  up  a  wild  glen ;  this 
was  a  good  deal  odt  of  my  roote.— -The  inhabitants  of  Pali,  and  the 
neighbouring  villages,  have  been  notecl  for  a  rebellious  spirit  against  both 
the  Gar'&ito'/,  and  Gorcyha  governments.— Theyhad' cut  off  several  parties 
of  the  Rtf/a'*  troops,  and  surprized  and  destroyed  a  complete  Company 
of  Gorc'Aas,  several  years  ago,  fbr  which  they  were  punished  by  a  force 
sent  against  them  under  the  brave  chief  B'hacti  T^hdpa*  On  my  arrival, 
they  refused  to  sell  me  any  supplies,  and  I  expected  to  have  had  trouble. — 
However,  towards  evening,  we  came  to  a  tetter  understanding,  and  I  got 
abundance  of  grain.— The  village  consists  of  about  fifty  large  houses; 
the  inhabitants  are  stout  and  hard  featured,  and  the  women  generally 
have  light  complexions,  and  agreeable  countenances. — In  the  morning,  I 
went  down  the  glen  1*  miles,  and  then  aong  the  right  bank  of  the  Jumna, 
but  high  above  it,  by  a  difficult  and  very  unpleasant  pathway  over- 
hanging it ;  in  one  place,  T  was  obliged  to  go  with  great  caution,  and 
bare  footed,  for  a  false  step  would  be  fatal. — The  precipices,  on  the  oppo- 
site side  of  the  river,  are  quite  perpendicular,  and  on  this,  exceedingly 
steep.  After  passing  the  worst  part,  descend  to  Of  ha  Ghur,  a  hamlet  of 
three  huts  only,  in  a  dismal  situation,  at  the  feet  of  steep  and  bftv  cliff*,—- 
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the  rocks  burled  from  which,  by  the  earthquake  of  1803,  juried  a  small 
fort  and  village,  which  once  stood  here dreadful  mementos  are  seen  in 
these  mountains,  of  the  effects  of  that  catastrophe.  Under  Op  ha  Ghur, 
a  stream  falls  into  the  Jumna,  and  several  cataracts  are  seen  falling 
among  the  surrounding  precipices.— There  ace  some  hot  springs  at  the 
bed  of  the  Jumna,  which  is  400  feet  below  the  hamlet. 
Latitude  observed  50  54'  4f. 

15lfc  April,  1817.-0/M  Ghur,  to  Ra*f. 
Total  distance  4.  5.— In  paces  91,815. 

2655  paces  along  the  mountain's  side,  and  descent  to  the  Jumna.— 
Cross  it  on  a  Sangha  of  2  small  spars;  its  length  20  feet,  breadth  about 
2£  feeU— The  river  rushes  with  great  violence  under  the  Sangha,  and 
nearly  touches  it.— The  general  breadth  of  the  stream  is  greater,  but  it 
is  here  confined  between  two  rocks. 

1200  paces,  bytfee  margin  of  the  river;  the  Test,  for  the  most  part, 
ascent,  and  in  some  places  very  steep  and  ragged. 

Rdnti  is  a.  small  village  of  15  houses,  about  S0O  feet  above  the 
left  bank  of  the  river,  on  the  slope  of  the  mountain;— the  general 
lower  line  of  snow  on  it,  does  not  appear  tp  be  more  than  1000  feet 
above  the  village.  The  opposite  bank,  of  t^ie  river  is  composed  of  yellow 
granite  precipices,  rising  murally  from  the  stream  to  the  height  of  about 
2500  feet,  or  more,— The  courses  of  the  rock;  are  disposed  almost 
horizontally,  as  high  as  1000  feet  above  the  river;  but,  towards  the 
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summit  they  appear  to  incline  in  an  angle  of  about  35,  the  apex  being 
Jo  the  south  west.— Heavy  storms  of  hall  and  tb under. 

•    -  "   •       i        '  . 

\Qth  April,  1817.— Hand,  to  Banndsa, 
Distance  7839  paces. 
Ascents  and  descents  to  the  small  village  of  Barf,  2356  paces  ; — 684 
paces  further  descent  to  the  Bur  ha  Gangd  river,  which  has  a  course  of 
About  8  miles  from  the  snows  to  the  right;  it  is  in  2  streams,  each  8  paces 
vide,  and  18  inches  deep,  and  joins  the  Jumna; — 1480  paces  of  exceed- 
ingly  steep  accent;  the  remainder,  ascents  and  descents,  and  difficult  road.— 
Cross  the  Jumna  on  a  Sangha,  and  a)so  the  Bound  ho,  river,  which  is 
about  two  thirds  of  its  sue,  and  jo  ns  it  here.— Ascent  to  Banna  »a\ 
a  soiak  village,  at  the  foot  of  a  rocky  mountain,  a<*rt  from  which,  last 
year,  destroyed  half  the  village.    Angle  of  altitude  of  the  mountaia 
40  55 — Among  the  cliffs,  and  on  the  summit,  I  observed,  with  a  telescope, 
many  of  a  species  of  animal,  peculiar  to  these  elevated  regions;  it  is 
called  PAerr,  and  as  a  mountaineer  in  my  service  succeeded  after  many 
toilsome  chaces  io  shooting  oue  of  them,  I  can  give  a  description  of  its 
dimensions. 

<t«t  iochci 

Zjength,  from  the  tip  of  the  nose  to  end  of  the  tail;  the  lengthy 

of  the  face  being  1 1  inches,  and  of  the  tail  3  inches  only  y 

Height,  from  shoulder  to  toe  . .   3  2£ 

Girth,  at  the  chest   2  1I£ 

Do.  at  the  loins. ..,».   2  4 

Leugth  of  the  hair  at  the  shoulders,  8  inches,  but  on  the  other  parts 
of  the  body,  it  is  short. 

N  n 
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I  preserved  the  skin  and  the  bones  of  the  head  and  horns,  and  pre- 
sented them  to  the  Most  Noble  the  Governor  General,  who,  I  believe, 
sent  them  to  Sir  Joseph  Banks. 

The  face  of  the  animal,  which  was  a  male,  resembles  that  of  the 
Ntl  Gdo. — The  horns  are  large,  the  lower  part  of  them  stands  nearly 
erect  from  the  forehead,  but  the  upper  half  bends  backward.  The  hoofs* 
cloven.— The  colour,  that  of  a  camel  or  lion,  and  the  long  hair  about 
the  shoulders  and  neck,  somewhat  resembles  a  lion's  mane. — The  flesh 
appeared  coarse,  and  an  unpleasant  musky  smell  exhaled  from  it  The 
Hinduttdrii  would  not  touch  it,  but  the  Gorc'Aa  sipdh(a.  and  moun- 
•  taineer  Cooties,  eat  it  with  avidity.  It  is  remarkable,  that  those  people 
will  not  eat  mutton.  The  Phcir  is  a  gregarious  animal,  and  appears 
to  subsist  on  the  short  herbage  at  the  edge  of  the  snow. — The  chace 
of  it,  in  its  haunts  on  the  cliffe  and  precipices,  is  most  difficult  and  dan- 
gerous; but,  in  the  depth  of  winter,  when  the  snow  drives  them  down 
to  the  villages,  the  people  hunt  and  kill  them  more  easily. 

In  this  neighbourhood,  springs  of  hot  water  are  very  numerous;  they 
are  seen  bubbling  up  among  the  rocks  in  various  places  near  the  rivers. — 
The  heat  of  the  water  is  too  great  to  bear  the  hand  in  it  for  many  mo- 
ments; but,  having  broken  my  long  scaled  thermometer,  I  could  not  ascer- 
tain its  precise  temperature.* — The  water  has  little  if  any  taste.— 'About 
harf  a  mile  above  its  junction  with  the  Jumna,  the  Banndsa  river  falls 
from  a  precipice  of  yellow  and  rose  coloured  granite,  of  80  or  90  feet 
high,  in  a  noble  cascade.— The  breadth  of  the  stream  is  about  15  feet, 
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and  it  falb  into  a  deep  basin,  which  it  has  worn-  in  the  rock,  with  much 
noise. 

Tub  stream  is  caused  by  the  melting  of  the  snows  on  the  heights 
above. 

From  the  village,  two  of  the  Jumnotri  peaks  appear  towering  above 
the  clouds,  with  sublime  effect.  Angle  of  altitude,  (taken  by  reflection 
in  mercury >,  of  the  east  peak  15  34  45,  of  the  west  17  10  10% 

16th  April,  IS  17. — Bataufsa. 
Observed  immersion  of  the  2d  Satellite,  M.  T.    17    16  05 
The  same  look  place  at  Madras  observatory,  at    17   23   31  1 

Difference         07    26  1 
Longitude  of  Madras  5    21  14 

Do.  of  Banndsa   5    13   47  9 


Tub  beginning  of  twilight  made  the  observation  not  so  good  as  it 
would  have  otherwise  been. 
Latitude  observed  30°  55  50* 

This  is  not  a  good  latitude.  The  weather  was  cloudy  and  stormy,  with 
showers  of  sleet 
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\7th  April,  1817.— Banndsa,  to  CurfdU. 
Thermometer  at  sunrise  33. 

Descend  to  the  Jumna,  and  cross  it  on  a  plank  13£  feet  long,  and 
again  on  a  plank  of  10  feet depth  of  the  water  2£  feet;— beds  of  frozen 
snow  extend  to  the  margin  of  the  stream.  A  most  laborious  and  steep 
ascent  of  675  paces,  whence  gradually  descend,  and  cross  the  Jumna 
on  a  small  Sangha,  where  it  receives  the  Imri  rivulet  from  the  snow, 
whence  it  originates,  about  1£  mile  to  the  end.  Jt4siess  than  the  Jumna, 
which  is  now  reduced  to  ihe  rank  of  a  rivulel  Strong  asceat  to  lue 
village  of  Curi dlt. 

Total  distance  4978  paces. 

Storm*  weather  aad  wy  aold^  driving  sasirer*  of  sleet  aad  rain* 
path,  bad  and  slippery. 

Thb  village  of  CuridU  eon  tains  about  25  substantial  houses,  and  is 
situated  at  the  immediate  feet  of  the  Jumnolri  snowy  peaks;  but  they 
are  not  visible,  as  the  near  and  steep  part  of  the  base  obstructs  the  view.-*. 
The  situation  of  Curs  a U  is  jrery  peculiar,  and  one  wo  fid  hardly  suppose 

that  people  should  ehoose  te  live  in  such  a  remote  and  cold  pi  ice.  It  is 
Ihe  latter  end  of  April,  and  yet,  daily  slight  showers  of  snow  fall,  and  the 
remains  of  drifts  yet  lie  in  shaded  places  in  the  village.— By  the  sides  of 
the  Imri  and  Jumna,  there  are  several  spots  of  flat  ground,  on  which  the 
inhabitants  cultivate  grain  enough  for  their  subsistence. — To  the  west, 
north,  and  east,  this  little  secluded  place  is  bounded  by  the  lofty  cliffs 
of  the  Himalaya ;  and  to  the  south,  it  is  sheltered  by  a  mountain,  the  north 
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face  of  which  hvrtot  so  sleep,  and  k  b  clothed  with  trees.— All  those  are  at 
presen WeejUtt  snow,  which*  reaches  down  to  the  level  of  the  two  streams  ;— 
yet  I  found  the  place  by  wwneans  an  uncomfortable  abode,  for  the  heights 
near  it,  shelter  II  ironf  the  violence  of  the  winds.— The  sun  is  pleasantly 
warm  in  the  middle  of  the  day,  and  the  progress  of  vegetation  is  rapid, 
in  proportion  to  the  length  of  the  winter. — The  rocky  and  snowy  defile 
called  Jumnotri,  where  tjie  Jiuma  originates,  is  seen  in  the 
of  N.  42east,— Distant  $  wiles. 

latitude  of  Curidif  30  57  ldl 

a 

17th  Apdt,  observed  immeraio»  of  Jupiter's  1st  satellite* 

roeaw4atne«».*  ..v.  ,* .........  ....  ......  ...16   03  4B 

It  appears,  no  observation  was  obtained  at  Madras,  on  this  day. 

During  three  days',  I  attempted  to  get  some  sets  of  lunar  distances^  and 
also  transits  of  the  tnoon  ever  the  meridian,  but  was  constantly  preventedr 
by  clouds,  from  doing  any  thtog  satisfeetorily* 
■    -  :  •       "  •  • 

for  Aprils  181  T*—Curfa'lf9  to  Jumnotri.  f  ^ 

I  Flat,  along  the  wiUagc  fields;  here  climb  a  steep 
rocky  corner,  above  toe  river's  bed.  Junmotri 
nearly  41  SO^Ctfo  mountain,  over  which  there 
16  a  pass  to  8ucyht  on  the  Ganges,  practicable  in 
the  rain*,  (at  present  it  is  blocked  up  by  deep- 

•snowy,  .128  ad  ..^   0     3  40 

S     Steep  descent  through  snow  1  to  5  feet  deep,,  then  flat  0     0  14ft 

O  o 
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3  Fields— Slight  accKvity,  snow  patches ;— abundance  of 

pheasants  here,  chiefly  of  the  kind  called  Mondl   0     0  64 

4  Rough  and  rocky  t^descend  to  the  Jumna, which  in  / 

several  places  flows  under  beds  of  snow  25  or  30  < 
«  feet  thick.— An  overhanging  precipice  to  iright. — A 
torrent,  called  the  Bandiali,  \  the  size  of  the 
Jumna,  joins  it  from  a  cleft  in  the  rock,  and  is  the 
last  tribute  it  receives. — The  path  to  this  station,  eh- 
,  tirejy  through  snow : — cross  the  river  twice,  once  on 
the  stones,  and  once  on  a  snow  arch  ,    0     6  143 

5  At  Bhait6  Ghali— The  crest  of  one  of  the  steepest 

'  ascents,  (for  its  length),  I  ever  saw;  it  is  entirely  up 
the  snow,  in  which  we  cut  steps  with  P'haoras 
(spades)  to  facilitate  bur  passage. — There  is  here  a 
place  dedicated  to  Bhairo  La7>  who  is  esteemed  to 
be  the  Janitor  of  Jumriotri,  and  Gangotri. — It  is 
nothing  more  than  a  low  building  (if  it  may  be  so 
,  called)  of  3  feet  high,  containing  some  small  iron 
tridents. — I  hung  a  new  English  silver  coin  by  a 
copper  ring  on  one  of  them. . ;   0     1  25 

6  Exceedingly  steep  descent  to  the  Jumna,  by  steps 

cut  in  the  snow. — A.  cascade  of  the  stream  cuts 
through  the  snow,  and  falls  from  a  rock  of  the 

t 

heightof  about  50feet......    0     0  130 

7  Stiff  ascent  up  the  snow  bed,  which  conceals  the 

river.   Except  here,  where  the  stream  is  visible  for 


Digitized  by  Google 


Rivers,  Ganges  and  Jumna.  147 

m         t  yard* 

a  few  yards  through  a.  hole  in  the  snow,  the 
.snow  bed  is  about  100  yards  wide,  and  bounded 
h.y  high  precipices,  from  which  masses  of  rock  of 
40  feet  in  length  have  recency  fallen .    0     3  214 
$    .Biver  as  before,  under  the  snow;  here  it  appears 
,..    .    through  a  deep  hole,  falling  in  a  cascade  from  the 
.  /rock  below  the  snow. — Rocks  on  both  sides,  those 

-  to  the  right  cased  with  ice.  , . . ,    0     1  152 

9     Jumnotru — The  place  so  called   0     0  64 


Total  miles....    2     7  100 


At  Jumnofri,  the  snow  which  covers  and  conceals  the  stream  is 
about  60  yards  wide,  and  is  bounded  to  the  right  and  left  by  mural 
precipices  of  granite;  it  is 40  feet  5£  inches  thick,  and  has  fallen  from 
the  precipices  above._In  front,  at  the  distance  of  about  500  yards, 
part  of  the  base  of  the  great  Jumnotri  mountain  rises  abruptly,  cased 
in  snow  and  ice,  and  shutting  up  and  totally  termiqating  the  head  of 
this  defile,  in  which  the  Jumna  originates — I  was  able  to  measure 
the  thickness  of  the  bed  of  snow  over  the  stream  very  exactly,  by  means 
of  a  plumb  line  let  down  through  one  of  the  holes  in  it,  which  are 
caused  by  the  steam  of  a  great  number  of  boiling  springs  which  are  at 
the  border  of  the  Jumna. — The  snow  is  very  solid,  and  hard  frozen;  but 
we  found  means  to  descend  through  it  to  the  Jumna,  by  an  exceedingly 
.  steep  and  narrow  dark  hole  made  by  the  steam,  and  witnessed  a  very 


1 
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extraordinary  scene,  for  watch  I  was  indebted*  to  the  e&rlines*  of  tb* 
season,  and  unusual  quantity  of  snow  which  had  fallen  Wife  year.— 
When  I  got  footing  at  (lie  stream,  (here  only  a  large  ffccfe  wick)* 
it  was  some  'time  '  before  I  couU  discern  any  thh%,  6b  aceount 
of  the  darkness  of  the  place,  made  more  sd  by  the  thick  steam* 
but  having  some  white  lights  with  me,  I  Bred  (hern*  and  by  (heir  glare 
was  able  to  see  and  admire  the  curious  domes  of  snow  over  head;  these 
are  caused  by  the  hot  steam  melting  the  snow  over  U.  Some  of  these 
excavations  are  Very  spacious* 'resembling  vaulted  roofs  of  hiatble'jaml 
the  snow,  as  it  melts,  falls  in  showers,  like  heavy  rain,  to  the  stream- which' 
appears  to  owe'  its-  origin  in  a  great  measure  to  these  supplies.  Having 
only  a  short  scaled  thermometer  with  me,  I  could  not  ascertain  (he  pre- 
cise heat  of  the  spring,  but  it  was  too  hot  to  bear  the  finger  in  for  more 
(han  two  seconds,  and  must  f>e  near  the  boiling  poiiit.—rtice  boiTett  in 
it,  but  imperfectly.— The  range  of  springs  is  Veryextensive,  but  I  cOifel 
not  visit  them  all,  as  (he  rest  are  m  dark  rece&es  and  Snow  cavern*.*— 
*The  Water  of  them  rises  up  with  great  ebullitfon  through  crevices  of  Ihe 
granite  rock,-  and  deposits  a  feruginous  seuiingnt,  of  which  T  collected 
some; — it  is  tasteless,  and  I  did  not  perceive  any1  peculiar  smell.  Hdt 
springs  are  frequent  in  the  Iliind la ya,  perhaps  they  may  be  a  provision  df 
nature,  to  ensure  a  supply  of  water  to  the  heads  of  the  rivers  in  (He 
winter  season,  when  the  sun  can  have  little  or  no  power  of  melting  tire 
snows  in  those  deep  defiles.. 

*  i       ,  m  m  m  I  (*1  ft  ^ 

From  near  this  place,  the  line  of  the  course  of  the  Jumna  is  jierCeptrbie 
downward  to  nearLa&'Aa  Maud'aly  anil  is  $5  40  S.  west.    It  will  be 
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seen  by  Ihe  notes,  thai  from  the  place  called  Bhairo  Ghdt'i,  the  bed  of 
the  river  is  overlaid  with  snow  to  the  depth  of  from  15  to  40  feet,  except 
at  one  or  two  places^  where  it  shews  itself  through  deep  holes  in  the  snow. 

The  snow  bed  is  bounded  to  the  right  and  left  by  moral  precipices  of 
fight  coloured  granite ; — on  some  ledges  there  is  a  sprinklinj  of  soil,  where 
the  B'hpjpatra  bushes  grow.  TJie  end  of  this  dell  or  defile  is  close  1,  as 
before  observed,  by  part  of  the  base  of  the  great  snowy  mountain  of 
Jwnnotri,  aud  which  is  visible  fcdn\  the  plain*.  The  altitude  of  the  part 
of  the  mountain,  visible,  is  29  48;  but  higher  parts  are  concealed  by  the 
lower  and  neaTcr.  The  face  of  he  mountain,  which  is  visible  to  the  height 
of  about  4000  feet,  is  entirely  cased  in  snow  and  ice,  and  very  steep.— The 
fool  of  the  base  is  distant  from  the  hot  springs  about  500  yards*  and  im- 
mediately where  the  ascent  becomes  abrupt,  a  small  rill  is  soen  falling 
from  a  rock,  which  projects  from  the  snow;  it  is  about  3  feet  wide,  and 
shallow,  being  only  a  shower  of  spray  produced  by  the  snow  now  thaw- 
ing in  the  sun's  rays  at  noon.  Above  that,  no  water,  whatever  is,  seen;  if 
there  were  any,  it  would  be  visible,  as  the  whole  steep  base  of  the.  mpun> 
tain  is  exposed  to  view,  directly  in  front;  consequently,  the  above  rill  is  the 
most  remote  source  of  the  Jumna. — At  the  present  season,  it  was  ;not 
possible  to  go  to  it,  as  the  snow  bed  was  further  on  impassable,  being 

intersce'ed  by  rents  and  chasms,  caused  by  the  falling  in  of  the  snow,  as 

•      •   ■  »    *  i 

il  melts  by  the  steam  of  the  boiling  springs  below  it.  ...    ,  ;  ,(, 

Here  then  is  the  head  of  the  Jumna,  on  tlie  S.  west  side  pf  the  grand  % 
Himalaya  ridge,  differing  from  the  Ganges,  inasmuch  as  ttiat  river  has 
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the  upper  part  of  its  course  within  the  Himalaya,  flowing  from  the  south 
of  east  to  the  north  of  west ;  and  it  is  only  from  Sue' hi,  where  it  pierces 

o 

through  the  Himalaya,  that  it  assumes  a  course  of  about  south  20  west. 

The  fall  of  the  Jumna,  from  Jumnolri  to  the  Du'n9  is  very  consider- 
able.— I  regret  I  had  not  a  good  barometer,  to  ascertain  the  height  of 
Jumnotri;  I  had  with  me  an  empty  country  made  barometer  tube,  with 
which  I  endeavoured  to  gain  an  approximate  idea  on  the  subject. — Hav- 
ing warmed  and  well  dried  the  tube,  I  filled  it  gradually  with  mercury, 
driving  out  such  air  bubbles  as  were  visible,  and  inverted  it  in  a  deep 
cup  of  quicksilver,  taking  care  not  to  remove  my  finger  from  the  ori- 
fice, till  the  lower  end  of  the  tube  was  fairly  below  the  surface  of  the 
quicksilver ; — the  tube  was  kept  in  an  erect  position  by  means  of  a 
plumb  line. 

. 

i  'n':', 
-  The  lrngth  of  the  column  was  20  10,  which,  corrected  for  tem- 
perature, gives  10,483  feet  for  the  height  of  Jumnotri  above  (he  t-ea, 
taking  30  04  inches' for  the  level  of  the  sea. 

The  above  is  only  a  rude  experiment,  but  I  had  not  the  mean9  of 
making  a  better;  ti  e  length  of  the  column  may  be  depended  on  to  the 
20th  part  of  an  inch,  I  think,  but  the  probable  impurity  of  the  mercury 
may  cause  an  error  of  2  or  perhaps  300  feet. 

Near  noon,  I  took  a  short  set  of  circum-meridional  altitudes  of  the  sun 
for  the  latitude,  as  follows: 

> 
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•;•  ••>:  i'  tfl.y».  :  %.-\  v       ...  f  7 

Horary  angle. ...  A, — M.  }  5 

'       '    ■  (  1 

f  0  31 

M.   2  2  51 

I  6  28 


19  30  58  59  9 
19  0  0  55  2 
58        0     0   52  2 


1-  ' 

•     mm  t»Wm\ 


0     0   47  5 
P.— M.   i    2    51        0     0   55  2 

0     0   42  6 


Mean  latitude  of  ,the  hot  springs  of  Jumnotri   30   58   52  1 


«  -•  . 


..  Tnu  latitude  of  the  smajl  fell  or  rill,  whiph  may  more  prppeily  Jae 
called  the  head  of  the  Jumna,  yvill  be  30  £9  06. 

•  *  i 

Having  finished  my  obeerrarfora  *y  two  o'clock,  I  set  out  to  return; 
the  heat  of  the  sun  had  then  Wgan  to  melt  the  snow  on  the  cliffs  on 
both  sides,  arid  iminy  rockVana'  Turn :>s,  ofspo'w  were  falling  down;  this 

obliged  us  to-  ran  with,  all-  speed  dnwrr  thefttnow  bed,  to  get  out  of  the 

■■■■■\-\  ..  .id       ■■  ■■■■■  '  '    ~  "      1      '  ' 

way  of  these  missiles:—- several  of  the  .people-Jiad  narrow  escapes  from 
the  falling  fragments,  but  no  one  was  struck. 

The  inhabitants  of  Cursdli  say,  that  it  is  17  yearn  «ince  they  had  so 
severe  a  winter  as  the  last.— At  Jumnotri,  the  inclination  of  the  granite 
rock  is  from  43  to  45— from  the  horizon.— The  apex  being  i„  U)e  S.  W. 
or  towards  the  plains.. 

i 

As  the  season  was  not  sufficientlv  advanced  to  allow  of  my  passing 
to  the  Ganges  by  the  Chid  or  Ctlsaum  mountains,  boll;  oi  winch  are 
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at  nreseut  impassable  from  I  he  depth  of  snow  on  them,  I  returned  to 
Cainawr,  and  going-  up  the  Shidtba  glen,  crossed  the  ihlge,  which  divides 
the  two  rivers  at  the  Jacktai  Ghat,  and  descended  hy  i>a«;iu,  to 
Barahaty  from  whence  I  proceeded  up  the  Ganges  to  ita'fa',  and  conti- 
nued my  route  beyond  Gangolrl,  as  before  mentioned. 

1  shortly  hope  to  be  able  U>  present  to  the  Society,  the  result  of  ray 
trigonometrical  operations  to  determine  the  heights  and  positions  of 
all  the  peak*  of  the  Himalaya,  visible  from  Sehuraiqrur,  and  also  an 
account  of  the  sources  of  the  Tonsc  and  J  ah  nave  rivers,  and  of  the 
upper  part  of  the  course  of  the  Setlej. 


o 


ADDENDA. 

Height  of  (he  S<mghc  at  Lohari  Naig,  aboTf  the        .  . . .  .  7  JS9 

Below  Smc/m"  76fg 

ScirAi  tillage  HHf,9 

Ridje  of  the  mountain  on  which  SueA.  ttandi ...  11,000 
Jumnautri  10,8  18 


J-i  .,l<l 


;  l-i  J  ,  yi  >boi 
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Latitudes  of  Places  in  Hindustan,  and" the  Northern  Moun- 
tains ;  with  observations  of  Longitude  in  the  Mountains, 
according  to  Immersions  and  Emersions  of  Jupiter  s 
Satellites. 


By  Captain  J.  A.  HODGSON,  IOth  Reot.  N.  I. 
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Province  or  District. 


XttdKnio  . . .  9f>  °>  5  -1(5 


Sambiiu  ibln 

Jlnd  *f  16 


Caithal . 


tfarnutmd)  (CJ  • 


CO 


•9 

99 
<?<) 


60 


^•rhind. ...  ........ 

J/n</  

i><«0  


18  51 


18  0 

I 

4  34 
356 
7  48 


Caithal 


Huriamt,  (Brit.) 


Ditto  ........ 

Ditto  , 
Z>/«o  . 


....  »...• 


Center  of  the  Britfth  cantonment. 
Village  ou  the  road  from  Narba  to  Jind. 
Camp,  »  furlongs  N.  W.  of  the  fort. 
Jind  is  the  principal  town  and  resi- 
dence of  the  SiVh  chief  Bao'b  SiNn. 
Cusp,  3  furlong  S.  of  the  town,  which  is 
the  principal  town  and  residence  of 
the  Sik'k  chief  PrtAi,  Sinn.  It 
one  of  the  marches  of  Tatmim,  on  1 
route  from  SaototM  to  Delhi. 
On  thrj  road  from  Jind  to  Hanri. 

latitude  is  by  construction. 
Flag  staff  in  the  fort. 
Center  of  the  cantonment 
R.  gate  of  the  fort. 


Village. 

jlouse  in  tike  fort.  Futinbad  is  I 

ed  in  Taimub's  march. 
At  prrscot  a  village,  mentioned  in  Tai- 

m  nil's  route. 
Ool.  Adah's  ramp  at  the  fhlL 
n  the  Baltei  country.    Col.  Ad-am's 

camp  *t  n  fhil. 
flic  ancient  fort,  taken  from  the  Bat- 
tel* by  Col.  Adam,  but  restored. 
This  is  also  one  of  T.UMua's  \ 
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Latitudes  of 

P/acex. 

Lat  tudc. 

Province  or  Dittrict. 

£«»ar*x. 

Ti" 

Dainir 


2V^a  

Rhaxant,  (great). 


5tf£n 


Car«r  

Rhotac  ... . 
Mahint  ... . 
Uuntf  akaC. 


Carcara 


Dissufcn  . 
Galauii . . , 


Tilkar 
Skahjchanpur 


.«..»...*«.  » < 


29  31 


Sersa. 


\0  3-1  40 


Buinir 


28  51  37 

I  i 
28  51  36 

2840 '  12 

2840  15 

I  I 
B8  54  ,56 


Uwiana  . 


i  W  'i 


Tho  rhief  town  and  rtsidenca  of  the 
Hattti  chief  Baha  dvk  Khan,  t*. 
ken  by  Col.  Ad»k,  but  restored. 
This  mu  one  of  Taimuii'i  nwehea 
from  halnlr. 

West  face  cf  the  fori,  now  in  the  poise** 
sion  of  the  Ujcaniu  Rdji—Batnir 
is  welt  known  in  history,  from  the  ex- 
traordinary march  made  by  Taimur,*- 
cros*  part  of  th«  desert  to  attack  it. 
It  is  oti  the  east  Terge  of  the  great 
sandy  desert,  waich  extend*  to  tho 
Indite  and  is  i..  longitude  74«  V£ 
E.  nearly.  In  Akrowsmith'*  map, 
Batnir  is  also  called  BtUmdu,  whick 
is  a  large  town  nearly  )00  miles  from 
it. 

Camp,  400  yards  N.  E.  of  the 
I    peak  t>i"  lock. 

N.  »crse  of  the  village,  which  is  a 


28  49 
28  53 


Jtarcilly,  (insular  caraln 
cantonment )  


28 

> 
17 
11 

St- 


MururtdOad,  (cautor.mcut)  2S  j0  20'3 


27 
15 

55 
0 


54  JO 


n 

15 
13 
17 

50  -5 


Z)i«o  Nanus's  tonjb-i 

and  tarried  by  the  troojts  under  Co- 
lor.el   11  ml.    It  is  a  large  walled 
villai;i:,  3  miles  in  circumference. 
Ditto  S.  s idf-  ui  Biri,  a  r?iy  large  uapBtTril- 

8.  VV  .  side  of  the  tillage,  which  0  * 

large  one. 
I-irgt-  ullage,  watlrd  S.  W.  tide. 
CVmer  of  the  town.        t  ..feitefcl 
I-urge  mosqoc,  west  end 'of  tha  town. 


■  ♦  





Ditto 

Ditto 
Ditto 
Ditto 

Ditto  The  (on—.\tuniluhal  is  a  tillage  be* 

tnceu  IHakfn  and  llarui. 

Ditto  sule  of  the  village  between  Mahim 

am)  Rhotac. 

Ditto  Small  village  n^ar  Dirt. 

Ditto  1-argc  tillage  N.  side. 

Ditto  -N.  nid  of  the /A/7,  under  the  village. 

Daub  Fori  in  Lie.it.  Col.  SniXNEtt'*  jugir,  M 

|     the  llhidun  rircr. 

Rohilk'hund  Mtmgo  top*  at  die  S.  E.  eud  of  the  town, 

|    ».  hiiii  is  laig?. 

Cam[>,  1  miJe  e.ist  of  tho  N.  rnd  of  the 
titv,  which  isvpry  large,  and  equal  or 
superior  to  Ruiciltjf. 
Ciiitoim.eut  of  Cut.  GakdnfV.  cavalry, 
2  miles  IS*,  of  th«  old  fort,  at  the 
««t  end  of  the  city. 

".CO  jartls  in  the  rear  of  the  center  of 

t^  .......  » 


Ditto  

Di"<i>  


| 
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■ 

Placet. 

Latitude. 

Province  or  District* 

1  .  , 

j  v  •  »»*" 

• 

•i  ~ 

i 

 : — 

■ 

ib  17  37  5  Rohilk'hand 


2822  28 


Cii  ipur,  (the  factory)..  29 11 


FoWo*  • 

Banhera 
Nagina  . 


Ditto 


 •  •  •  •  •  SB 

Skeokar*  39 

Burhia  ,27 


.....2915  59 
•  •  •  -  •  29|3*j  3 
2928|49 

IS 

19 


13 

so  y 


IC 


UahauM  j27 

Sitapur,  (cantonment)  . .  27)33  30 
Plruagmr  |27 


Lvauw,  (cantonment) 
(city)  

ft  

Bairam  ghat,  (cant) 

pur  


17 


if, 


r, 

27 

MM 


Ditto 
Ditto 
Ditto 


in 


9 

5|26 

50- 

50- 


SI 


52  23 


} 


fioait  guij 
Na 


HT 

'2723  16 
27.47|JO 

2C52  43 

20  5221 


Ditto 


Ditto  . 

Ditto 
Oude  . 

Ditto 

Ditto 

Ditto 

Ditto 
Ditto 
Ditto 


Ditto 
Ditto 
6  Ditto 
Ditto 


•   27  11 31 


Ditto  . 
Ditto  . . 


Ditto  , 
Doab. 


At  Mr.  Boldsbo's  Bungalow,  from, 
whence  the  N.  E.  gate  of  the  town 
of  Chandauti  is  distant  1  mile  0 
furlongs,  and  bear*  44*  8.  W. 
North  wall  of  the  ancient  and  extensive 
Pa'mV  u'»  fort— The  conical  mo  and, 
(in  bright  70  feet),  distant  411  yards 
S.  20  E.  The  circuit  of  this  old  fort, 
now  in  ruins,  U  exactly  4  miles,  and  it 
had  34  brick  bastions. 
The  government's  factory  in  the  old  fort, 
which  was  extensive,  and  resembling 
that  at  Rimnagar.  At  the  N.  W. 
end  of  the  town,  and  distant  from  this 
1  m.  7  f.  is  another  fort,  of  which 
Mr.  Uuurow  observed  the  latitude. 
One  furlong  west  of  Hie  town. 
\\  furlongs  cast  of  the  village. 
2  * 

Muratiabad  road. 
5  furlongs  S,   E  i  f  the 
Muradd'jad  road. 

furlong  S.  of  S.  W.- end- of  the  town, 
4  forlougs  N-  E.  'of  the  village,  on  the 

road  to  SU6pur.   

Camp,  1  mile  east  20*  S.  of  (be  village, 

on  the  Sttcpttr  road. 
Bungalow  on  the  left  bank  of  the  nulla, 

2d  line  from  Hire-rear.  

S.  W.  end  of  the  bridge,  road  from  Sito- 

pur  to  Luenow.  

tkrgah  at  the  N.  I 


furiangs  s.  E.  of  the  town,  on  the 


on  the 


Ditto 


1  furiong  N.  W.  of  the 
Center  of  the  rear  of  the  { 

the  right  battalion. 
Capt.  Macleod's  how 

dency. 

N.  gate  of  the  gunj,  on  the  road  froth 
Lucnow  to  Bob-am  ghaT.  "-'i 
Captain  Rita's  Bungalow. 

 '  \\ 

3.  E.  comer  of  Hm  town,  on  the  road 

from  Buiram  ghiit  to  Sitapur. 
Tank  at  the  Jr.  E.  end  of  the  town.  > 
The  Serai  in  the  town.    This  is  the 

road  from  Lucnow  to  Futigei'h. 
The  west  end  of  the  town,  distant «  fur- 
I    Longs  N.  40  E. 

The  ferry,  right  bank  of  the  GdHgtt,  aid 
|   200  yards  above  the  old  mound  of  a 
fort. 

|The  Str&i  In  the  tillages. 
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Latitude  of 


Places. 


Latitude. 

TP" 


tuligerh,  (cantonment)  . . 
Parkhalid  


17 

-.7 


Beta* 

Ahutctl  gunj  

iJasahiitr  

Kiddeyur  ]37;48j  0 

Sututauhur   27,47  40 


J? 


56 


S3 


10 

57 
10 


27  34  27 


tiokia  

fta  27j24jl5 

Jimdastti  27,34  4 


Doab 


Sukeit  |27 




,  01  '  . .. 


..  .. .v. ..  . 


'27 


?7 


29 


41 
45 


....  Outride  the  Delhi  gate,  and  3  furlongs 
i    N.  W.  of  it. 

DUta  Village,  right  beak  of  the  Conge*,  ia 

the  Cadir. 

Ditto  Villain  in  the  Ca.Hr  of  the  Ganges. 

Ditto  <?'/»>  in  the  Cadir. 

Ditto  Village  in  the  Cadir. 

Ditto  ditto, 

N.  W.  tide  of  the  town,  diittet  \\ 

furlnnjri. 
The-  old  ger'hi. 

Ditto  "l'"Pc->  ~  turlotifij  S.  E.  of  the  I 

\  Ditto  'TIk-  !ar<:t  'gunj. 

Ditto  

Data   

formidable -fart. 


Ditto 
Ditl6 

Ditto 


W.  angle  of  fort. 
Tape.  4  Ur\„nv  we»t  of  Bt'eA  Si!iu'« 


14  5  Ditto 


5  )    I  Ditto  

it  '.Ditto  

\VHto 


Hamuli  2B'  5  37     Vtlto    'Luee  tillage 

&ienrp«r  1  . .  t%\\G  S*    if  "o  '  V  »ide  of  tt.c  , 

 281,040     Ditto   /iiUgnoi  lli 


At  tlm  h,i  guh,  3  fmlongs  N.  W.  of 

the  1 1  \  i  h  v'<  g»le  «.if  the  to«n» 
t  furlong  N.  W.  of  the  f<Tt. 
l*rp.  tillage,  6.  miiei  from  M  ultra. 


Jbdutpur 

Daulheri  ..  ......... ...28 

-    :  rno J  bt«n  t»l>Ji(Jc  . 
Caroad   2 

Sirdmtna.   -v*6 

ifiM-fena* . ,  *»..2P 

'    I  „ 

-  ..',,..,99 

...  ......  29 



Jaur«r  2fl 


29 


 — 

'•  *  

•trtf  H  ii\lT    .\v*t\t\  -iii:  di 

■&V^lW4  oS  ttun-mjfe 
..»•.... .... 

-JUiyur  «» 

Meter  ghat  ..'sS 

 u» 


15 
3J 


8  10 

18  10 


27 

> 
I . 

I" 


21-6 


e  rouU  from  Meerat  to  P»- 

Tctchd  ghar. 
Village  en  the  road  from 

in.all  walloil  town  in 

j/^lr- 
begum  Sumhoo'*  house. 
Ditto  !4  furlong!"  N.  10°  west  of  the  town,  DJ> 

gtim'i  j<iz'ir. 

Ditto 


Ditto 

I 

bato 

Ditto 


......  a.  . 


2  1  lOirto  ..  ... 
i2  -5  />i«f  


9  '7^-Ditio  ••»•••..«•••»>•• 


furlong*  N.  B.  of  tho  village,  Begum's 

jtigir.  )  *siw*J.. 

J    '/W;.  district  Scharanpui  2  furlongs  N.  E.  end  of  the  town. 
1  7    Village  on  the  road  from  Muxqffitrp* 

to  IJa/dtcar.  .  *■    -  i.">^»/ 

Ditto. 

NV'c<t  side  of  the  town,  the  large  old 
brirk  fort  distant  4  furlong*  N.  60  B. 
Camp — The  mosque  in  tha  town,  1  fur- 
longs S.  W.  on  the  road  from  &tho> 
ranpur  to  Delhi.  •  'f^  ^"WPM 
\t  a  <i«rg<i4,  1  'T  furlooga  S.  li.  of  (be 
village,  Drum's  district 

Tbe  ferry  oo  the  right  bank 
Ganges. 

West  tide  of  tbe  village  in  the  Cedar «f 

the  G' an  get* 


ISM -6.  Ditto 


4   

33  -7 poai.,  district  JJt-e/-a< 


I  &]Ditte  , 
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Placet. 


FrF~. 


Latitude. 


Jaisinhpw  .  ■ 
Baramohana 
Daurala  


Meerat,  (cantonment) 
llattinapur  


29 
29 
-"J 


Dkai  anagar,  (ferry).. . . 


29 


Kalauli,  ((own). 
,  (town). . 


D6rhi:sala,  (rillage)  . , 


Bihar! ,  (tillage) 
JV«ga/,  (Tillage)  .. 


Sitc'hpara,  (imall  old  town) 
Schuranpur,  (cantonment) 


JUangtur,  (town)  . . . 
Toghalpitt,  (Tillage) 
Ftrorpur  


232 
7 'it) 
730 


9  58 


Province  if  District. 


Remarks. 


Doab,  district  Meerat 

Ditto  

DUto  


.  •  ■  •  •  ■  •  < 


1G 


29  1 
29 


_'9 


48-1 


10, 


25*9 


2913 


2949 

29  M 
59 


54  1 


19 


10 


J  (Tillage) 


29 
29 

29 

ffl 


M 


45 
1 


47  33 


Loksir  

Jxatapur,  (town) 
B'hojpur  


13 


29  31 


10  22 


29 

29'45  35 
29|54 

2! 


Ditto  ...;•••'».,  


Village  on  the  high  hank  of  the  Ganges. 
Small  old  town  N.  W.  side. 
Village  oh  the  road  from  Meerat  to  Se- 
haranpur^  1  furlong  S.  of  it.  Windy, 
bad  observation. 

Ditto....  Hone   artillery   lines— Dr.  Philuh' 

Scite  of  part  of  the  ancient  city,  meH- 
tioned  in  history,  as  haring  been  once 
the  capital  of  Hindustan.  It  stood 
on  the  right  high  bank  of  the  Ganges, 
•lid  has  probably  been  swept  away  by 
the  riTer. 

At  the  ferry,  right  bank  of  the  Gange.t, 

■  sK^te1* 

The  north  gate  of  the  town,  distant  3 

furlongs  N.  E. 
V.  E.  gate  of  the  town.— This  was  once 
the  seat  of  the  famous  Sait/ads  of 
Dura. 

Village  in  the  Cadir  of  the  Ganges. 
Ka>t  ya'f  of  the  large  intrenched  camp 


Ditto 


... 


Ditto 
Ditto 


Ditto  

Ditto,  Seharanpur.. 


Ditto  . . . 
Ditto  .... 


Ditto 
Ditto 


9jl6 
20  41 


52 


ig 


Ditto 
Ditto 
Ditto 

Ditto 


Ditto 
DUto 
DUto 

Ditto 


of  Za'bita  Kuan,  on  the  right  high 

oldbankoftheG^jr'*. 
Village  between  Jdnsit  and  Muteff^ 
nagar. 

Village  between  DcobamCh  and  Scha- 

ranpur. 
Ditto 


ditto. 

The  left  Sergeant's  bun*aloa>  of  the 
infantry  lino,  distant  14.  furlongs  GG 
N.  E  '  ' 

The  old  brick  fort,  distant  5  furlongs  S. 
70  W. 

E**t  side  of  the  Tillage,  on  (he  high  old 
I  right  bank  of  the  Ganges. 
mall  fort  and  Tillage  aborc  SuchalaL 
At  this  place,  it  is  supposed,  Taimur 
crossed  the  Ganges. 
Village  and  small  fort  in  the  Cadir  of 

43  53  3  Ditto  Village  ™tUe  Cadir. 

Ditto  ditto. 
I  furlongs  east  of  the  town. 
Village  and  fort,  right  bank  of  the 
Ganges. 

Large  Tillage  and  small  fort  in  the  Ctf- 
dir  of  the  Gur.gti. 

Rr 


Digitized  by  Google 


f 


158 

Latitudes  of 

Places. 

Latitude. 

Province  6(  Dittrict. 

tic  mar  ki. 

TP " 

JUwofc,  (Tillage). 


30 


l.aVhaghAt,  (ferry).. 
Dihra  


0,44 


342 

I 

30'1911 

I 

30  532 

30,  3  9 

I 

29,48  7 

J  J, 

302016- 


Bur  hi*  ghat . 

•  


Timli. 


30  6  0 
30  13  44 


30  20  8 


•  3022  36 

1    t  I 
30  25  29' 


B'hadrqj,(  camp  by  the  dell, 
higher  on  the  slope  of) 

Sninmur  

Raj  ghat  


Klrda 
Camp  . 


Seithwv  

CmVa  ghat. 


Dun  valley,  within  the  Brink  of  the  sapid,  right  bank  of  the 
first  range  of  hill''.  The  Gange$. 
Dun,  since  the  conquctt, 
is  attached  to  Seharun- 
pur. 

Dun  Right  bank  of  the  Ganges    This  it  the 

'    highest  frrrv  on  the  river. 
Ditto  Gate  of  the  temple. 

....  fcmall  rillaee  on  the  road  from  Seha>an- 
■    pur  to  Dckra. 

I.ari;t>  village  between  Srharanpvr  and 
Dihra,  A  well  at  E.  end  of  the  Tillage. 

DUto  ....  2  furlongs  N.  of  the  town  wall.  Bad 

I  observation. 

Ditto  Village  between  Daulutpur  and  Bkil. 


DUto  .. 


Ditto 


DUto 
Ditto 


Ditto 


3025  62 
3023 
30  2427 


1  -7 


Dun  valley 

Ditto  


3027"  5 
30i3i;35 


DUto 
Dilio 
DUto 


30  14  50 


3050,  7 
2D|44^34 


Sirmur 
DUto  . . 


Ditto  ••#»»... . ....  * 


Doab — Seharanpur  . , . 
Ditto  . . . . 


Masque  at  the  Tillage  on  the  left  bank  of 
the  Jumna,  6  furlongs  S.  of  the  ruins  of 
the  Emperor  Siiui  Jriivx'*  hunting 
palace  or  Padtha-mahal,  at  the  foot 
of  the  touth  range  of  hills,  where 
the  Jumna  runes  from  them,  as  the 
Ganges  opposite  does  at  Jlardwar. 
The  ferry,  left  bank  of  the  Jumna. 
Large  Tillage  on  the  old  canal  from  tbo 
Padtha-mahaL,  to  Laung  opposite 
Delhi- 3  furlongs  N.  of  the  tillage. 
Bad  obervation. 
Halting  place,  and  well  at  the  S.  W. 
mouth  <>f  the  Timli  pasi  through  the 
hills  into  the  Dun. 
Large  Tillage  in  the  Sal  forest,  1}  fur- 
longs IV.  of  it. 
Large  village  in  the  forest,  N.  side  of 
the  valley,  on  the  slope  ef  the  B  ha- 
draj  mountain. 

Forest 

Village  on  the  Atun  river. 

Ferry  on  the  left  bank  of  the  Jumna. 

Indifferent  observation. 
Village  in  the  Kirda  Dun  or  Talley. 
On  the Macaranda  or  Marcanda  river, 

at  the  foot  of  the  Nahan  mountain. 
Town  in  the  SiVh  co-jnlry,  on  the  road 
from  Bur  hia  to  Xuhuu,  belonging  to 
Jod'm  Sinh,  Kcisi  s. 
I Jirge  tillage  in  the  Cadir  of  the  Jumna, 
Ferry,  left  bank  of  the  Jumnu,  near  the 
Tillage  of  Bighu 
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Places. 


B 'i  sera  . 
Katrana . 


*92951 


Ckttpranli,  

Kk<u-guttj,  (car.  cant.) 


Latitude. 


Prwince  6>  District. 


! 


Doah  —  Scharanpur 
Douh—Meerot  


29  18  58  Ditto 

47  49  36  .Doab-Ccet 

I  I 

SicroU  |25  24  17  Benares  

!  I 

Digga  ...   25 38 28  \Behor—Patna  


Remarks. 


Gcpipur  . 


23  28  31 


(H) 
Bkki  llif  .  • . 

Sati  

Rangamati  . . . 
Berhampur . . . 

Gatlhai ..." 


Place  where  the  naviga-^ 

lion  of  the  B'htigirathtl 
opened  from  the  main  ri-f' 
»er,  in  November  1814.} 
isn  iijpssr  


Bengal,  on  the  B'hagira- 
/A/braucoofthcGunje* 


2  -6 : 


-'-!- 

23  37  7- 
23  3628 
I  ,38 


23  37  12 -3 1L  Ditto 
B. 

H.  Ditto 
B. 

B.  D(7/o 
Ditto 

II.  Ditto 


23  36  33 
,23  58  13 


At  a  building,  in  a  tope  of  celebrated 
t/tango  trees,  the  fruit  of  which  is 
esteemed  to  bo  the  best  in  Unidiit. 
tun.  and  was  appropriated  to  the  um 
of  the  emperor. '  '  Knirana  is  an  old 
town. 

IarCo  village  S.  \V.  side  of  it. 

Col.  ;;.\rds»Vs  house,  2  miles  from 

J    A  h  at-  gmij. 

Mr.  l.inu's  (the  jnrlcr's)  house  near  the 

bridge,  at  the  station  of  SkroU. 
Col.  (J  a rdshhN"  house  at  Digga,  near 
I  Dinapur. 

4  furlongs  S.  of  the  rillagp,  which  is  on 

the  right  bank  of  the  river. 
The  following  observations,  on  the  ri- 
ver to  Dinapur,  in  Tirhut,  and 
Ckcmparan,  arc  from  the  means  of 
meridian  altitudes  of  the  sun  and 
stars,  taken  at  the  same  time  with  re- 
flecting circles,  by  "myself  and  Captain 
Baktov,  who  was  appointed  my  as* 
si b tan t  in  the  survey. 
I-cft  bank  of  the  river,  a  mat  h  at  S.  end 
of  the  village,  bearing  E.  250  yards. 

Large  village  on  the  river,  right  bank.' 


24  1 

r24  5 


10 

39 


24  22.14 
10 


24  38 


•1 

•5B. 
H.  Ditto 


24  50;  5 1  Ben g.  on  the  river  G angss. 
24  50  43  -7! 


A  village  on  the  left  bank,  bearing  W. 

20  N  distant  4  furlongs. 
Village  on  the  right  bank. 
S.  W.  corner  of  the  great  square  of 
the  cantonment-   These  observations 
are   not  good,  the  weather  bciug 
cloudy. 

Right  bank— Village,  where  the  small 
Nulla  joins  the  river. 

r 

1  furlongs  N.  of  the  sandy  point,  round 
which,  boats  now  turn  from  the  B'hd- 
girath't  into  the  great  Ganges. 

Remains  of  a  village  on  the  left  bank  of 
tin-  river,  near  the  roins  of  Gaur.  The 
Cadam  Retul  there  C8  N.  E.  dis- . 
tant  about  3f  miles. 


Digitized  by  Google 


160 


Latitudes  op 


Places. 


Madhirpur 


R!eht  bank  of  the  rircr,) 
near  Motijcrna  cascade) 


Latitude. 


Province  S(  District. 


95 


Gangapersad  . . 
Sicrig^C^O 


Near  Colgong 


7  55 


12  51 


Bengal,  on  the  river  Gan- 
Ditto 


25;i5  31-2H.  Ditto 

27 -3  a 


2514  56-5 
15  1  -3 


Bh  a  Jaipur  or  Bog  Spur 
(Mean)  


!l4  58  S 
2516  33 
138 


Dilto 


IT.  Ditto 

a. 


Dcriaj. 

* 

Af oar . . 
Fetua. 


iur. 


25  15  18  "5  If. 
S  I  B. 


Ditto  


13-8 


25  22  52  C 
|93j  1  -l 

[22*57  -5 
[25  25  41 


II-  Bchar,  on  the  Conges 


Dinapur,  (cantonment). 
&erpur}  (ferry)  


JO 


31  -8  H. 


'il-5 


8  12 


-Jo 


Camp,  aborc  the  left  bank, 

2., 

i 

,15-7 
19 

Nirzapur,  (camp  near)  . . 

2:'. 

IS 

17-3 
6  6 

25 

28  P 

38-1 

Camp,  reft  bank  of  the) 

21, 

1 

33-6 
48  <2 

B. 


Ditto 
Ditto 

Ditto 
Ditto  . 


II. 

;b. 


Ditto 


Village  on  the  right  hank.  Rdj-makal 
point  E.  56  S.  Windy,  bad  obi 

The  node  of  the  bearing  of  the  1 
mislaid,  but  must  be  nearly  Mest. 
Barometer  2!),  84— Ther.  74. 
Bdcr  the  »i|lage,  and  high  right  bank 
of  the  rirer.  The  high  hill  over  Teria 
gqli  bearing  we»t  0"  40'  north. 

iAiy  iD  Anxtn's  u>mb  <W  the  top  of  the 
hill,  right  bank. 


Right  bank.  The.  indigo  planter's  »hita 
house,  distant  200  yards  E.  We 
house  on  the  hill  2 1 7\  Tree  on  the 
lower  rock  232*.  (S.  52  E.) 
The  temple  of  Maha'oe'va  on  the  right 
bank  of  the  arms  of  the  Gangcx, 
which  flows  under  Boglipur,  and 
nearly  io  the  center  of  the  town. 

Town,  right  bank  of  the  Ganges.  The 
Bj,ar  creek,wbich  leaves  theGan  ttaca 
mcr  at  KarnauL,  in  TirhtU,  joins  the 
Ganges,  across  the  river,  due  east 
Village,  right  bank.  Indigent  observa- 
tion. 

'Town  on  the  right  bank.  The  mouth  of 
♦he  TW/wn  river  3*  furlongs  W.  10 
W.    The  math  150  yards  E.  20  S. 

Flag  staff  If  furlongs,  bears  S.  40  E. 

Bar.  30,  03.-Ther.  68. 
The  ferry,  where  Major  General  Ma«- 
lkv's  division  crossed.    Flag  staff  at 
Vbtapur  1 10*.  Seerpw  187-.  Hen, 
we  leave  the  Ganges,  and  proceed 
with  the  army  to  the  Nepal  frontier. 
Head  quarters,  29th  November. 


Beliar. 

I 


Ditto  Tirkut 


5  furlongs  >T.  W.  of  the  village,  on  the 
Mai  Suihsy  a  creek  from  the  Gam. 

d  oca. 

Urge  village.— Camp— The  village  dis- 
tant 1»  ,3  Mougs,  and  S.  30  east. 

II  furlongs  above  Futipur  ferry.  Breadth 
of  the  Garfdac  here,  530  yards. 
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Fines. 


Latitude 


8 


KM 


Bridge  of  bfts  over  the 


26 


£6  30 


Dacca 


•  t  M  •  • 


Camp  near  Jitpttr 


212 


47  •«  Bekm—Tirhut 
J2-J 


14  -8 
10  1|H. 
6-1  B. 


1*9 

tea 


Ditto  . .  • . 


....... 


II.  Dtffo  ... 


..N.E. 
the  flyar  creek. 


village. 


N.  14*  west  of  tbp 


IS  IS.  2>i«o 
»  B. 


36  40»51 
23 


H.  IWrto 


Camp,  ne«r  the  village  of  CiSkara^ 
distant  7  furlongs  N.  83*  E.  on  the  left 
bank  of  tie  little  or  eld  Garidac, 
which  it  called  higher  up  tke  Ksraiu 
titer.  At  the  bridge,  the  rirer  was  03 
yards  wide,  and  0  to  9  feet  deep. 
Camp,  on;the  left  bank  of  theBakia  rirer, 
near  the  village.  Not  good  observa- 
tion!, an  account  of  the  camp  smoke. 
Camp,  2  furlongs  N.  IS  east  oftheril* 
rage.  These  2  sights  differ  28"  which 
is  more  than  usual ;  but  in  a  large 
camp,  obserrations  are  liable  to  be  hurt 

by  tha  aawke,  and  the 


2fi4»57-7;H. 

29  -2  B. 

^4«j  8-7H. 
13  -5  B. 


••»••».•••« 


Kchar—Chemparan 
(In  the  IWai) 


Gamp,  Jeft  hank  of  the  Bukiay  opposite 
side  to  Gorattn.  Tolerable  aheat> 
rattan,  but  much  smoke. 
Camp  between  the  Jumm  rirer,  and 
Thr.muUa.  Village  of  JUpur,  distant 
0  furlongs,  W.  66  N. 

The  BalwiaMiuOa  is  on  the  right  flank 
of  the  camp,  and  the  fort  B*reh- 
gtr  ki  is  distant  2"  1'  E.  8*  S.  this 
latitude  is  the  mean  of  various  obser- 
vations of  the  sun  and  stars. 
Camr^on  the  left  bank  of  the  Hex  ha  rirer. 
Ruins  of  the  small  fort  of  Aloren 
(across  the  Berha)  3  furlongs,  and 
east  60  S.  At  this  camp,  Captain 
Sisu.bt,  and  the  artillery  men  kilied 
at  Peraa,  were  buried. 
'>nrP,  ontheleft  bankof  the  Goad  rirer, 


Left  bank,  of  the  Goad  rirer.  The 
small  Tillage  of  Mohan  310* 

The  small  rlllage  of  Be  thai,  distant  5  ftsr- 

24r. 


Ss 
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Latitudes  of 


Plnc:s> 


Latitude 


Province  fii  Dittrict. 


Remarks. 


Baura,  (camp) 


11 


Bcrhcr-ja,  (camp)  ..... 
Bavjari  poltra,  (camp) 


19  -f 

n. 

? 

8  -«j 

B. 

<> 

14  ''J 

; 

;>o  •« 

Ft. 

j 

47 -i 

!:. 

17 

52  -1 

3 

23  -'i 

; 

8-1 

2 

-'2 

II. 

i7f/<  ar—Ch  *mpnrzn 
(In  the  Tenif) 

Ditto  . 


Ditto 


27 

i 


28  54  5'b 


Sinhasani. 
Bcttiak  . . 


........... 


61 


96' 4  r,  31  -ft 

^0j4b  1 1  -<2 


Jdhepur  pokra  2650  16 


Cachirxa 


i  j 
l26       0  -5 
'26  5<2  11 
53 


Jour.kumza 


V>  62  54  -3j 
.  '26  ts'^l  -2  H. 

B. 


J trrpur  . 
Matiari  , 

Ticntilie 


;!S  -7 


20  -4 
V.)-i>n. 
"  R. 


J 15 


|19?i 
*7lB. 


26  J I  13  -7'[} 


»0  5ti 


&  B — 
Ditto 
Ditto  . 

Ditto 

Ditto 
Dittc  . 

JD/fto  . 

Ditto  . 

Ditto  . 

Dfit*  . 
Ditts  . 


At  the  large  tank  crpokra,  tn  the  right 
nf  the  line.  Thu  was  the  NCyal 
boundary. 

Tent  near  the  south  gate  of  the  town, 
distant  3 10  yards  N.  65  K.  the  R«/ri'5 
house  66°.  20".  The  town  wall  34S' 
to  78'.  Mean  of  crossed  observations 
of  tlic  Sun's  iligcl  and  Sirins. 

Camp  of  tlic  divLMo-.i  near  the  ?mall  Til- 
lage of  iiarhcrxa  in  tlic  Tcrdi. 


Camp  of  the  division,  the  left  flank  on 
the  large  tank,  and  lite  ri^ hi  on  a  deep 
small  nulla  ;  a  strong  position. 
Tank  r>ear  the  village.  10  miles  from 
Banjari  poha,  on  the  Hi^aali  roxd. 


Tcnt  at  the  He r_?«  tree,  on  the 

side  of  the  liilagf. 
1  furlongs  iast  of  :b<:  Tillage. 
Tent  »<  the  east  gate  of  4 he  town.  The 
Rojoti  house  bea.-irg  *K4\   Mean  of 
scleral  set;,  of  observations. 
The  great  tank,  where  4  i 
been  cantoned. 


Fa?t  *idr  of  the  tillage,  which  is  on  the 
i?uX-i«  rirer. 


Lar^p  villige.  m™  <Jr  from  Cachinc*, 
am!  2".         from  Bcrha:m,  when* 
tli.'  (.'o:l!;U  |.f,t  under  PAR-V/l-RfW 
TrfVr  v  was  surprised. 
Mango  tope,  vat  ol  the  Tillage. 


i  To  Tit  «t  (he  cTcat  Pdkhrr  tree,  it  the 

I     (  -]«  :  i-f  the  r  ;r/(i  or  deep  //:r7,  west 
'     M'l-  rf  the  village. 
'.Vest  sid-  oi  the.  village,  in  the  <<y>c . 


Mango  r^r,  east  end  rf  the  Tillage. 
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Placet. 


Latitude. 


Province  c\  District. 


Scvemiscr,  (mountain). 


Tirkdna 


..,..<•..... 


(On  ike  Ganges  from  Di 


Mouth  of  the  Gogra  or) 
Dcvah  river  $ 


I 

27  1 


ol  o 

9  57 


58 
16 


27 
7  29  27 


27 


26 


F'ypera  

Ca'yattpur ...  

Ancient  Hindu  tumulus) 
or  mound  near  Kisseria) 

JicLTHQui  •  •..«..••.•«•• 

Moiipw  

liistauiia  

Senjja  


26,33 


2619 
28  161. 


28 


6 

58 


1 
58' 
28 


34 

30 
4 
20 


25 


47 


tSoka  and  Udoun  Ckepra 


>  •  •«••••• 


25  40  42 

25  39.37 
afjil|34 


H.  Behar — Chemparan  Mango  tope,  5  furlongs  N.  W.  of  the 
B.    (In  the  Terai)          town  of  Ramnagar,  which  U  * 

derablc  place,  and  inhabited  by  the 
exiled  hill  R&ja  or  7Wtf,  and  his 
followers. 

Ditto  Great  tree  at  S.  W.  aide  of  the  town, 

which  is  on  the  left  bank  of  the  Gan  - 
ifac  river.  Indifferent  observation. 
Ditto'...,  Small  fort  on  the  summit  of  the  moun- 
tain, which  is  2270  feet  above  the  Te- 
rai, which  it  divides  from  the  Ckitau* 
▼alley,  through  which  the  Rapti  river 
flows  to  the  GariWac.  If  a  fort  were 
built  by  us  here,  it  would  at  all  timet 
ensure  a  passage  from  the  Terai  into 
the  above  valley. 

Ditto  Village,  tent  by  the  side  of  the  Herher 

river. 

Ditto  Large  mart  and  ferry,  on  the  left  bank  of 

the  Gand'ac  river.  At  this  period* 
Captain  Barton  having  left  me  to 
join  his  regiment,  the  following  ob- 
servations were  taken  by  me 
Bettiah  |Mr.  Gleog's  indigo  factory. 


Ditto 
Ditto  , 


Tirhut . 


Ditto 
Ditto 
Ditto 
Ditto 


N.  E.  end  of  the  village, 
furlongs  from  the  mound,  and  S.  39. 
west  of  it. 
5  furlongs  east  of  the  town,  which  is  on 

the  Gandac. 
Mr.  Wooo's  indigo  factory. 
Large  tree  near  the  village. 
Indigo  factory  on  the  Byar  creek. 
Village,  first  stage  from  Hqjipur  to- 
wards Musafferpur. 


10  -5  Ditto 


Ditto 

Ditto 
Ditto 


of  the  great  river  Gogra 
with  the  Ganges  at  S em  una.  The 
great  Berghet  tree  bears  312%  distant 
1".  1'.  Course  of  the  Gogra  up  258', 
of  the  Ganges  216°. 
Great  tree  at  fioka  and  Udovn  Chepra  ; 
2  villages  on  the  left  bank.  The  Ganges 
up  2 10°,  down  86  for  6  furlong*,  then 
100*.  Channel  deep. — Bank  high. — 
Right  bank  near  Kkauna,  river  up  329* 

for  1  mile,  down  140*. 
Village  of  Anjaurpur  296*  3  furlongs  on 
branch  of  the  Ganges.  Course  up  210*. 


164  Latitudes  of 


Placet. 


f^O  S 


5 
'J. 


Left  bank  of  the  Gai«f «  . 


Left  high  bank 


"1 


33  50 


Tfrhut 
Ditto  . 


25  JO  10  Dillo 

Ditto 
Ditto 


25>24  47 

|  I 
25  2043 


Right  bank  below  Benares  25  15  54 
Bmara  '2517  68 


Ckunar   25 


Chcpnr 


7  30 


Bijrttvi  , . 


25  1217  -3 


25  043 


Ditto 
Diita 

Ditto 
DUto 


Chandni. 


35  16  6 


25  2065 


Strat 


25  30  31  JOut/e 


Subadar  lea 


River  Ganges  

O<«o  


Ditto 


  25  31 


PaOianna. 
itanicpur'. 


34  21 

: 

.6 

;t 

58 

Ditto 

Ditto 


150  yards  below  thi 
lace. 

S.  cast  er»d  of  Ghatipur 
41*.  The  Chihehlt&n  t 
about  6  miles. 
Indigo  works  on  the  right  bank.  River 

up,  212-  to  235'  and2<0». 
Sahibpur,  N.  right  bank  opposite  230* 
7  furlongs,  AMra  274",  Phulxaria 
20«*. 

Sands — AVar  village  283'.  3  m.  river's 

course  up  282%  clown  100'. 
Sand  on  the  right  bank,  opposite  the 
city.  Center  of  the  dome  of  th« 
great  mosque  13".  14  Sh-ula  temple 
120'.  19  — River  front  bastion  ol 
Ramnagur  181".  38. 
At  the  f  rry  N.  of  the  fort.   The  flag 

staff  !  H".  S.  W.  corner  bastion  83. 
High  right  bank  of  the  rirer,  under  the 
filiate  of  Chepur.  The  largo  Tillage 
of  BctauU  distant  I".  1.  f.  and  bears 
110  lower  dotrn  the  rirer.  Many 
troublesome  sands  in  the  river  here. 
Dr.  Tuuxbull's  house  and  factory,  od 

the  high  right  bank  of  the  rirer. 
Umicr  the  Stvdln  and  village,  right 
bank  of  the  river.  At  this  place  h  m 
ledge  of  hanker  rock?,  and  a  Tery 
strong  current,  dangerous  to  boats. 
High  right  bank,  at  the  small  village  of 
Chandni.    Highest  building  in  the 
fort  of  AUaluibad  331*.  10. 
Left  bank.    Serai  village  9".  6  furlong*, 
Bungalow  on  high  point  at  Ougente, 
right  bank  283%  rirer  op  285*.  dovra 
130*. 

Left  bank.  Sinkori  11V— Stone  ghaC 
atJehanabadiM,  iWj210.  River 
up  255". 

Palhanna,  large  Tillage  with  a  Swola 

mefh,  right  bank. 
Left  bank,  below  the  high  old  fort. 
Sand  on  the  right  bank,  upper  stone  ghoC 
in  the  town  across  351%  center  ghat 
8%  lower  81°.  Transit  of  Mercury. 
Tho  preceding  limb  of  the  planet  go- 
ing ©ff,toachedthr  sun's  exterior  limb, 
at  mean  time  22'  15™  44'.  40".  5. 
II*  November,  1815. 
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Placet. 


Latitude. 


I'i " 


Bilaura   25  53  3 


Buxar 


•16 


CiKznporc,  (cantonment )  .  2t 


(Here,  kare  the  Gauze*, 
and  }>i  o:rcd  itf>  the  Do- 
ab to  Seharanpur.) 


Chmbrpitr  

Pnurtea  

M,.n  an-ci-  Seroi. 


Khoda  gunj  , 

Fuliger'h,  Ccantoumtnt) 

Jrjintpur  

Khtuguy   

Jerrari   

Coet,  (civil  station)  


»  8 


Ik  V  I 


27  -IS  42 


'11 


Sopmna . 
Koorja.. 
Gullouti 


27  53  53 


.............. 


Jlohanua  

Deobhund  


Civil-station,  near  Selutran- 


59 

'Hi 
;>B 
9 
23 

7 


•t7 


Ptmmut  6>  District. 


18 
4* 

I8'35  7 


29  55 

29  44 


:.7 


Doab   

Ganges— Oude 

Doab . .  


Doab 
Ditto 


DUta  

Dittm  

OUlo  •••*••  ♦  * •  •  »■►» 

Ditto  .... 

Ditto  


Ditto.:  

Ditto.....;.;.::;  

Doab— Goer:.;;....., 

.  -  -   ,  .  ,  *»*" 

Ditto  

Douo—ScKaranpur  S  > 

division  > 

Ditto  , 


.  filicht  hank.  Ghdf  at  N.  E.  corner  of  a 
large  tope,  5  furlongs  below  the  town 
of  Bilaura. 
The  ghat'  at  Buxar,  a  large  Tillage, 
loft  bank.  Surajpur,  lowest  white 
building  in  the  town,  294%  about  4  } 
miles. 

Major  M  a  era  er<ox's  bitn«a!o:.-,  for- 
merly the  brigade  office,  near  the 
artillery  depot. 


S.  side  of  the  villngc. 

2  furlongs  X.  W.  of  the  village. 

Small  tope,  lj  furlongs  X.  W.  of  the 

SerdL 

(udigo  vat*,  1  furlong.  W.  2f>  X.  of  the 
village. 

1$  furlong*  N.  \Y.  of  the  ScraS,  on  the 

Futtger  h  road. 
Large  red  bungalow  (2d  range  from  the 

river);  formerly  Mr.  Uusu's  shop. 
East  side  of  the  village. 

A 

lidgak,  1}  furlongs  from  the 

of  the  town. 
1 1  fiwlongs  we»t  of  the  vi] 


4b 
17 


9-5 


Ditto— Hi. 
Ditto  .... 


..... 


DUto 


Near  the  tomb*  of  the  officers  killed  at 
Aligerh,  and  one  mile  X.  of  the 
Delhi  gate  of  Cool  city.  Aligerh 
fort'  distant  V. 
Indigo  rat*,  5  furlong  from  the  village 

on  Aligerh  side. 
I  furlong  N.  of  N.  E.  end  of  Koorja, 
whUh  is  a  large  old  Saiyad  town. 

X.  gate  of  the  village. 

Captain  Uustter's  house,  at  N.  gate  of 

the  town. 
Pond,  N.  E.  end  of  the  village. 
Old  mosone  and  pond,  4  furlong*  X. 
30*  west  of  the  N.  side  of  the  town, 
on  Scharojtpur  road". 
House  of  Mr.  G  amn  a*»,  the  i 
by  61  obwTatiwM  of  the  sun 
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Latitudes  of 


LatiOttI  ■ 


Province  »V  DMriei- 


Re* 


(The  following  arc  iztfhir- 
the  mount Min,  cvmfin-r- 
cdjrom  the  Gvrchu.i.) 

Ambari  

Calsi  


Bftit  dt . .  . .  

Tsikhan.  (the  ra;iit:ti  of^ 

Sirmoi  )  $ 

Juttae.,  (tort)  JO 35   $  Ditto 


WlH'S?     Dun  valley 

Mi' 

JO  31  ^4    'Jaumar  .  .  . 

JO  31  f 59  Ditto  

I    t  , 
50  34  31  -7  Ditto  


30  3J-.I1     Sir  mot 


(The  fulloning  arc  Luti 
twit i  of  piatvt  in  the 
mount (nns  of  Strrnor, ./u- 
btil,  Xcomithul,  Com  or- 
sen,  Hiifher  and  67/- 
ninir,  bttzecen  the  rivers 
Tome  and  Sitiej.) 


Fhuagra 


SO  41 

I 


(The  foltatzin?  are  on  the 
(to  Jub„l.) 


Vndcri 


Culag 


30  42 
I 

30  4i 


Cherauli  30  l!J 

Ballon  


37 
7 
s 

17 


Lingjhur  

Chouj  


Thor  

X),»^lJ     CtH£'t  |.'!0 

BitrJ-u-Ttta  


3G  Ditto 


j  1 

i 

4 

Ditto 

I! 

M 

Sirmo 

■ 

12 

Ditto 

'  i 

7 

Ditto 

12 

Ditto 

BanV  of  the  Jumr.r:,  east  side  of  the  vil- 
lage. 

Small  town,  within  the  mountains,  and 
between  the  Tnnre  and  Juwnuriverv. 
Small  deserted  fort  on 

above  Citlsi. 
Fort,  on  the  high  peak  of  I 


Cautain  Wilson's  house. 
100  yard*  N.  W.  Of  the  fort. 

i 


Walnut  tree?  —  Slu'ngrt  is  the  chief 
village  of  the  district,  on  N.  face  of 
the  mountain,  w  hich  bound*  the  Gui 
ga„si  to  the  N. 


Large  Tillage,  *ide  of 

peak  r  10. 
Large  village,  at  the  foot  of  orte-of  theS. 

spur*  ol  the  Chaur  mountain. 
Village  ami  small   fort,  foot  of  a  S. 

ea>tern  Miur  of  tin"  Chaur. 
Village,  between,  spurs  of  the  Chttur. 
Small  Tillage,  N.  eastern  «ptir»  of  the 
Chaur. 

N.  N.  B.  spur  of  the  Chaur. 


Village  an  S.  W.  spur  of  the  Chaur,  on 
(iiri  gaoffd. 


Muthivr  rivulet,  which  joins  1 


Small  Tillage  on  V.:c  Giri  ganga,  at  N. 

foot  of  the  Sc  -r  't-Dhar  mountain. 
Village,  on  the  :id-e  of  the  Sni-ci- DhST 

range.     Had  observation. 
Hatting  plai-r,  near  stockade  on  the 
Bitrj  mountain,  whir  ti  is  a  continuati- 
on <f  llv.  JtiUuc  range  road, 
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TibUd-Dabcr  





SerU. 


Ckokeg  


Cot  gkur 


"l-i. 
I 


Latitude. 


4r  Diittictm 


3Oj40  2t 

30  54  .TO 

I  I 

30  68  44 

SI  J 

I  I 

31  5  53 

|  I 
31  0  45 


Bugkat  

Ditto  

Keounthul  


Halting  place,  at  N.  W.  foot  of  thft 

Burj-d-Tib*. 

Village  between  Ibo 


Britinh  . 
battal 


31  11  34 
31'14'i* 
SilitlM 


Co 
Ditto 


'2i 


31  26 


40 


3128 

I 

3128 


Dttfo 


. .  . . . . , 


22  7  D/V/o 


ntonment  of  the  1st  Nuscric 
ti  of  dure' hut. 

Ditto  [Village  on  the  Gambhir 

Suhattu  to  Cot  ghur. 

Ditto  Deserted  village,  on  slope  of  the 

tain. 

Ditto  Halting  place,  near  Phaghun,  on  ridge 

of  the  mountain— Chaar  peak  146'  20 

Ditto  On  ridge  of  the  mountain,  the  small 

fort  dittaut  300  y.  237  f.  —  Chaitr 
high  peak  159"  05.  Nrtgui  fort  118*. 
The  Girt  ganga  about  5000  feet  be- 
low.   ,71 

Village  between    mountains —  Chaur 
high  peak  168*  $0.  Nmgni  166*  31. 


dell,  west  of  the  fort  on 
Wartoo  fort  82*  9. 

British  cantonment  of  the  2d  Nuserie 
battalion  of  Gore' hat,  on  slope  of  the 
mountain,  about  5000  feet  abort  the 
left  bank  of  the  Seltcj. 
Village  on  the  left  shore  of  the  riVer 
Sctlej,  which  is  confined  in  a  narrow 
b<  d  by  sleep  mountains  tof  rock  of 
great  height. 

Rampur  is  the  capital  of  Bitehrr,  and 
the  winter  residence  of  the  RqjiL 
It  has  much  fallen  to  decay,  and  at 
present  has  only  about  150  mean 
houses,  and  some  better,  belonging  to 
the  Raja.  It  stand*  on  the  left  bank 
of  the  &//<g,*btcb  is  210  feet  wide, 
in  June  very  rapid;  it  is  crossed  by 
a  rope  stretched  across  to  the  op- 
posite or  Cufau  side.  The  river  is 
confined  by  exceedingly  steep  and 
lofty  raoumaiiis  of  rock.  The  heat 
at  Rampur,  is  excessive. 


53  Ditto 

r  '  IL 

40    <  Ditto 


Village,  left  bank  of  Setkj,  and  about 
4000  feet  aboTC  it 
lage  on  rivulet,  and  in  glen  of  some 
name,  reathing  from  the  Sctly  to  the 
snowy  peak*. 


■ 

« 


168 


Latitudes  «f 


Places, 


Vrovittct  *V  District. 


Remarks. 


■  I  A      —  ■  *> 


Kungoat 


Mi30  l» 


Si 


33  42 


AVcAar  

Vi,..'    I--'"'''      I  '<T 

'  f  •• 


Past  over  tht 
Runge  


3133.1.5 


3132  51 


31,2925 


Tetdhk  

Pool  oil  

Jill)  HCOltl  

Warioo,  (fort) 


31  *5  19 

!  I 
SI  11 35 

I  I 
31' 57  24) 

i 

31  1444 




Backer  .Walnut  tree,  near  the  Rtfa's 

Scraen  is  about  4500  feet  abotc  the 
Se'Itj,  and  is  the  summer  residence 
of  the  R/ijd;  —a  pleasant  situation  on 
t lie  mountain  side; — it  is  only  a- til. 
!.ii;c.  Tlic  Rttji'i  house  is  high,  and 
Uiiit  id  the  Chuuu  form,  as  usual  in 


D:!!o  


■  


Ditto 
Ditto 


Ditto  . . . . 


«■..«.. ..... 


Bisther 
Ditto  . . 
Ditto  . . 


Villas,  high  alio™  the  Sc'Jrj.  Cmmur 
is  that  remote  and  rugged  pro»inoc 
of  Wither,  which  is  v.fthin  the 
Uti:nt!'nja,iui}  on  the  Sctfaj  river. 

Lcl  r  limik  of  SctL:j,  and  Iiit{h  abote  it ; 
the  riser  u  conliucd  by  mma!  prcci-. 

plu'5. 

i)o.  Do. 

r  ..r'      .  .. 

Villain,  in  hi-h  >;!en  of  the  Scit'lnng 
r.vc-t,  «'iir|i  U\h  from  the  N.  aide  of 
tin ■  iiio'.m  :n:ak>  Lo  the  Srtlfj.  TlkM 
-v  1 1 1 ; » -_r  -  -  -  t.'n'  others  of  (,'rtnaur,  arc 
in  -ini't  the  j;reatt-r  part  of  the  year. 
Ih  i'1  1  turned  u>  S.  E.  and  be^an  the 
K  •  tt  a>Lcnt  <-f  the  N.  face  of  tbe  S. 
nd^e  of  the  Mmdlaya. 

21th  Jan*,  1816.  fn  the  snow,  an.  I*. 

to.va,  at 
Panieri 

pass  over  the  snowy  range  from  Co- 
7(«(tr  into  Sitxtrfu,  and  on  N.  side  of 
the  pass.  This  piafM  is  coatuied  by 
eliff-,vvhich  rise  perpendicularly  abovQ 
it,  to  the  height  of  373S  feet.  Water 
h  iilcdat  190"  of  Fahrenheit.  I  cross- 
ed the  ridge  on  the  S5th  Juue.  at  11 
a.  m.  in  a  heavy  shower  "f  «iow. 
Village  on  the  Indravati  ji»<  r,  nhkli 

falls  into  the  Pabcr. 
I-.N-gc  village  on  the  Pabsr  rirer.  \vljiek 
,    joins  the  Ttnisc  near  Rti^lini. 
il.arue  >il!a;2e  in  the  .V«ra  di.Hritt. 


httii  tho  eliffs  of  the  Jlma'lav 
the  immediate  foot  of  the 


Comanin 


l\\:rtu  or  Uttrttt  mountnin,  7"J.  3'.  S. 
I"..  of  Colgkur.  Height  of  the  inniiti- 
tain  above  the  s,-a,  ab,.ut  lU.'.OO 
feet.  During  a  re^detiee.  of  7  days  on 
this  peak,  in  July,  I  l  ou'd  oiJy  y\  one 
oux'riiitiuii  for  (he  btite.de.  and  that 
a  l>jd  one.  llie  nlonuUm  Leilti;  euvt> 
lojtcd  i'.i  dense  clouds. 


V. 
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(On  or  near  the  riser  Jum- 
na, mtiiiix  1he  mountains?, 
»f  Jwtnsaf)  Sinrtor*  and 
llewtun.  J 

Bairat,  (f«t). ...... 


Murlang  


•u:l.i  »*■  ..  •■  ■  :  Mt 

.•J»(l  v*r,.<-     .1     ;,  -.Ml. 
>i -:;!..*     .!«.  !.• 
..;•»  * 
.  -'S  ." 

:  «... 


I... 


.i    :  j  A.*     •-  ■  ; 

.  -.: 

G'n  a   30  52  8 


3034 
I 

3036 

) 

304:; 


31  -7 
53 
I  ! 


30-ltt1  8  \Rcisuen 


Thanno   

Cafnaur  

Oj'h'r  t-hiir  or   rVasii } 

$1"'  •   ) 


30  19 


.-J  i.  • 


3u 


5135 
5447 


50  50 

1 


,7  37 


Remarks. 


Jnuniar 
Ditto  ... 
Sirmor  . 


Difr. 


Fort,  on  tliq  high  peak  of  the  moun- 
tain. 3  ft).  West  of  the  Jumna. 
Viila^'-,  in  the  glen  on  the  Silgail  riTcr, 

which  joins  the  Jumna,  5  miles  east. 
Itinht  batik  of  the  Jumna.  Lakha-mun-  . 
iiu/  is  said  to  hare  been  a  place 
famed  in  Hindu  story,  as  otic  of  the 
f»Toritc haunts  of  the  Puti dux.  There, 
were  a  great  number  of  temples  and 
idols   here,    but  they   appear,  in  a 
gr.-.it  measure,  to  havr.  been  buried 
by  a  slip  of  the  side  of  a  mountain, 
>»hich  overhangs  their  scitc. 
Village,  on  lijht  bank  of  Jumna,  and 
100  fret  above  it.    Reaaen  is  the  up- 
per division  of  Gahtenl,  and  chielly 
subject  to  the  Gcrhval  Raja. 
Village,  on  the  side  of  the  mountain,  in 
the  Qanaul^\e»,  -)"'.  7f.  from  the  right 
hank 'of  tho  Jumna. 
SfnalUilljge,ii^htbiiiik  ofthe  Jumna^aA 
•loo  feci  above  it.  Cro*s  the:  river  oa  a 
low  Sanghu^  Breadth  ofthe  river,  40  . 
feet,  but  deor>,  and  falling  in  cataracts. 
Small  village,  Il'U  bariU.  of  the  Jumna. 

Ri-ht  fiank  of  Ibc  met,  small  hamlet, 
;-00  feet  above  the  stream,  which  is 
confined  bv  mural  precipices  of  i;reat 
he\«\\\.  L\fmall  fort  here.  Mott  of 
the  valajtesinthis  nei£ril>ourhood  wtro 
buricrl  by  the  fall  of  the  cliffs  above, 
in  the  earthquake  of  1803. 
Bad  and  uncertain  observation.  Wea- 
ther thick.  Small  ullage,  at  the  con- 
tinence of  the  Oanatsa  rirer  with 
the  Jumna.  There  arc  10  housei 
kerr;|thc  rest  were  buried,  last  year, 
by  a  llip  of  the  precipices.  Appt. 
alt.  of  Jamnautri  east  snowy  _ 
as  seen  h-jnee,  15°.  34'.  45";  of  w 
peak  17*.  13'.  3fT. 
eft  bank  of  Jumna,  here  17  feet  wide, 
ami  koeecMp.  Curs' ali  Is  at  the  foot 
of  the  Jamnautri  snowy  peaks,  and  3 
mile?  from  Jamnautri.  In  the  Utter 
end  of  April,  the  snow  was  2  feet  deep 
;n  shaded  pbec  in  the  Tillage,  i'iicre 
i.:c  About  'li  hc.uscs. 


Uu 
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Latitude. 


O  I  •  I 


Jumnautri 


30 


■ 


9 

1 


(Jumnautri  to  ttangau- 

tri,  isc) 
Shilba  

•to/ it-Hi**  *  ■. i  i'j  jfr.jio 
Singh*   


10 


90 


mi*  ioint:.'ocu<.v*'>  •■••"ii 

.  -. 

R"tat  W 

••-<«  -«}>  it .  .jyiiu  ^ 

U>V'  -.dill 


U 


Jt 


fllJI"?  ••••••• 


TO 


Revacn 


Remarks. 


Ditto 


48}28  -3 


Ditto 


- 


51 


DirYo  


32-8 


Hit.  Ditto 
He.  LVw. 


The  head  of  the  Jawna,  at  the  foot  of 
steep  snowy  mountains  of  J  umnautri. 
The  stream  was  3  feet  w  ide,  and  a  few 
inches  deep,  formed  by  the  melting 
of  the  mass  of  snow,  which  overlaid 
the  bed,  by  the  steam  of  the  extensive 
and  powr-ful  hot  spring*,  which  are 
here.  The  bed  of  snow,  concealing  tho 
stream,  wa»  40  feet  0  J  inch  in  thick- 
ness. I  descended  to  the  bed  of  the 
stream,  by  a  hole  in  the  snow  bed, 
nude  by  the  hot  steam.  Various 
domes  and  ex  avations  in  the  snow, 
over-arch  the  Jumna;—  they  are  cau- 
sed by  the  hot  strain.  The  bed  of  the 
stream,  far  the  last  1  {  miles,  is  wholly 
concealed  by  deep  snow ;  it  is  bound* 
ed  by  high  mural  precipices,  at  the 
distance  of  .SO  to  100  yards  asunder. 
Lat.  by  £  s-  ts  of  circum-meridional 
alts,  of  0.  A  bad  barometer  stood  at 
20.  4.— Air  62". -Mercury  37*  (ia 
•now)  21>t  April,  1817. 

Deserted  village,  in  the  Shilba  glen, 
vt  hirh  runs  from  the  Jumna  to  the 
crest  of  the  Jatkeni  ghdt, 
range  which  separates  t" 
Ganges. 

Village,  right  bank  of  the  Ganges,  or 
Bhigirai'h't  river,  and  1000  feet 
above  it;— is  13".  5'.  above  Burahat, 


ar.d  5".  2'.  bt 


Rcital.  Interme- 


diate latitudes,  lost  by  bad  weather. 
Large  village,  1 ]  mile  from  the  Ganges' 
right  bank,  and  about  1200  feet  above 
it.  Above  the  sea,  by  barometer,  7108 
feet.  Beyond  RtitaL  the  course  of 
the  Ganges  is  through  the  most  rugged 
region,  perhaps,  in  tho  world.  Water 
boiled  at  200*.  5. 
Halting  place. 

Left  bank  of  the  Ganges,  at  the  Sangha 
orspar  bridge.  Breadth  of  the  river. 
50  fret— No  inhabitants  — Mural  pre- 
ripirrs  bound  the  stream  —  Water 
boils  at  202*— Distant  from  Rtital35, 
I5M  paces.  Lieut.  Herbert,  Assist- 
ant surveyor,  joined  me  at  RcitaL 
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village,  1000  feet  above  the  right 
bank  of  the  river,  where  it  breaks 
through  those  snowy  mountains,  which 
are  seen  from  the  Doab  height  of  Sue' hi. 
Above  the  sea  8404  feet,  by  barome- 
ter. Water  boiled  at  1 09*. 
Left  bank  of  the  river,  within  the  snowy 
range,  and  at  N.  foot  of  Sri  Canto, 
and  ScKmurchu  Chatmta  snowy 
peaks.  Bed  of  the  Ganges,  above  the 
sea,  nearly  8000  feet. 
Left  bank.  Village  of  0  houses,  deserted. 
A  bore  Sue' hi  and  J  halo,  there  arc  no 
inhabitants  i— beyond  Derail' it  is  not 
habitable  j— rail  rock  and  snow. 
Right  bank,  at  the  confluence  of  the 
B'hag/rafhi+or  Ganges)  and  the  Jah- 
mavi  ijvej,  pear  the  Sangha,  and  un- 
der precipices  of  rast  height.  A  dan- 
gerous halting  pli 
Left  bank.  Clin 

Cedar  trees. 
Hodgson's,  mean  of  «  and  B  Libra—. 
Ref.  cjrde.     Herbut's  Spica,  «r 
and  &  Libra — (two  nights)  —Sextant. 
Houoson's   eight  circum-meridional' 
alts,  of  Spica. 
Side  of  the  Ganges,  hare,  43  feet  wide, 
and  18  inches  deep,— strong  current,^ 
36th  May,  1817.  Height  abore  the  *ea, 
10,073  feet:  tbiamay  per  Baps  he  «■ 
or  300  feet  more  than  the  truth,  as  the 
mercury  in  the  barometers  +314  not 
well  boiled  in  the  tubes. 

Hodgson  by  «  and  ft  Ursa  minoris— 

Ref.  circle. 
Herbert*  do.  do.  Sextant. 
At  a  small  spot  of  flat  ground,  right 
bank  of  the  river.  This  place  is  amior 
snow,and  surrounded  by  gigantic  peaks, 
cased  in  snow,  from  top  to  bottom. 
The  barometer  indicated  our  halting, 
place  to  be  12,362  feet  above  the  level 
of  the  sea ;  one  of  the  peaks  was  947' 
fret  higher,  and  distant  42,480  feet,  fcnrl 
bearing  E.  46.  44  S.  To  the  feet  and1 
tanks  of  thrs,  and  other  great  peakl, 
stretches  a  snow  bed  of  unknown 
depth,  and  inclined  at  an  angle  of  7\ 
.  —It  commences  at  6500  feet  from 
the  present  station,  where  the  Gadget 


Caojp  at  cedar  trees, 


Dcraii. 


Bhairo-ghati. 


Do... 


30  59*40  ■ 

40  Ht. 


31  225«3Hn.  Ditto. 
8  lit. 


30 


31 


ill 


2  34 


33  -7 


Ditto 


Gangautri. 


Near  the   debouche  of) 
the  Ganges  from 
^jcat  snow  bed. . 


he  of) 
n  theS 

 j 


30  59 


Ht  Ditto 
■ 


22  5 

•29 
35  -5 
S7«i 


30  59  30  b 


33 


56 


30  56 


I 


32  5 
37'* 
34  5 


Ditto 
Ditto 


t  ■  : 


aboTc  the  Sungha. 
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is  inning  from  under  it.  The 

breadth  of  the  stream,  was,  on  the  :!Ut 
May,  27  feel,  and  12  to  18  inches 
deep.  The  tluclcDCis  of  the  snow  bed, 
whith  ore ri aid  the  stream  there,  was 
estimated  at  between  250  and  20O 
fe<  r  jKTpeiidirolar.  The  surface  of  the 
bed,  was  trarersed  as  far  onw  ard  as 
posMblc;  its  extent  in  length  wa« 
about  6{  or  7  mites,  it»  breadth 
!{  miles;  it  entirely  concealed  the 
stream,  which  was  not  aj^iin  obsenred; 
and  th^rt  is  every  reason  to  ftuppose, 
its  fir>t  appoanuice  b  at  the  itebouchc, 
which  1  will  call  M  m  t  ut  o'i  hair,  and 
the  latitude  of  which  is  3u°  56  0<f. 
There  U  no  retard  of  any  persou  har- 
i  to  this  | 


The  following  observations  of  Eclipses  of  Jupiter's  Satellites,  will  be 
useful  in  shewing  the  longitudes  of  Seharanpur,  and  several  places  in 

the  mountains,  the  latitudes  of  which  have  been  noted  above.   Till  cor- 

■  ■  j 

responding  observations  of  these  Satellites  can  jre  ob  ained  from  Green* 
ictcA,  or  some  other  Observatory,  we  must  be  content,  to  compare  them 
with  the  calculations  in  the  Nautical  Almanack* 


Place. 


jMi-nn  time  of 
Vcui{  Month.  observation. 


D'ff.  in  lime, 


«.       i  tl.i  u:  I  n. 


Mr.  CJlUN dul's  ) 

house,  near  Scharuupurf 


Ditto. 


Duto  . . 


181 


1817 


Do. 


July  13  1 1  32  3.5 

G'-2ll57 


July  29 


August  14 


P  50168 


N.  A.  4,4(>,50 


f 


10  12 

I 


Re.narkt. 

1 


: 


5  10 


o,  1 0 


... 


This  appeared  to  be  a  pretty  good 
otwertalion,  but  the  air  was  not 
?cry  dear. 


Emersion  of  Jupiter**  1st  Sat 
Sharp  and  good  obserratioo 


F.mrrsinn,  1st  Satellite.  Good  obser- 
vation, but  suspected.  I  it  3 
seconds  before,  or  at  ft".  10'.  OST. 
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Fiaat. 


Mr.  Giuvoall's  T 
Ditto  


}"<■//• 

Month. 

Main  time  of 
thservtilion. 

Diff.  in  time. 

t>.  |m.|  ». 

|>.M 

IS;7 


Aug. 

N. 
Sept.  6 

Oct.  15 


824  17 
3' 13,46 


Mew  of  the 


Dehraiatbe  Dm  ... 


1614 


Ditto. 


Ditto. 


Do. 


April  25 


B  55  43 
1  45  85 


0  0 


0  40 
48  69 


April   25  S23  5rt 
3  II  12 


Ditto  


1817 


Do. 


Dot 


March   3  17 
12 


Aug.  21 


Sept.  6 


10 


37  43 
26  41 


7  15 
54  56 


8  36 
313 


8 
46 


5:iOl7 


Hi 


10  18 


•4 


1  1 


5  12  44 


11  59 


■2 


1210 


Xx 


Rroersion,  1st  Satellite.  Good  sight. 


Emersion,  1st  Satellite.  The  obser- 
vation sec  rood  ?ood,  but  the  planet 
was  rather  low. 


Emersion,  1st  Salutl'itc.  A  very  good 
and  sharp  sight;  a  little  1110011 
light,  bat  no 


10 11  -37  Telescope,  Doli.ovos  42  inch  refr. 

— power  80  —  Chronometer*,  by 
Brockdinki  and  Molinei  x  ; 
time,  by  equal  alt*,  on  all  the 
wires  of  the  circular  instrument. 


Fmcriion,  Jst  Satellite—  Tele <copo, 
Doi.lu*d's  34  inch  refr.— -aper- 
ture 2;\  7.— power  80-  uu  ex- 
celkut  g'a^js  of  its  she.  The 
Girenxzkh  ■¥*■  inch  refractor  can 
only  spare  it  one  >«cond  of  lime, 
by  actual  trial. 

Emersion,  2d  Satellite — It  camecrat 
close  to  the  1st — but,  as  usual, 
gives  almost  1".  later,  or  more, 
east  longitude.  Taken  near  the 
Meiiam's  temple. 


6  Immersion,  1st  Satellite — Good  ob- 
servation—  Doi.t  usd's  42  inch  te- 
lescope— aperture  2".  7. — power 
HO.  The  above  temple,  distant  1". 
3'.  bearing  2  17*. 

By  Lieut.  Herbert — Doli-ond's 
42  inch  telescope— same  power, 
8cc.  as  mine.  At  CapUiu  Young's 
Bungalow—  latitude  30'.  19'. 
17.*'  5.  Difference  of  longitude, 
compared  with  mine,  some  time, 
at  Seharattpur  2".  02*  of  time. 
N.  B.  The  Bungalow  i«  a  second 
of  time  west  of  my  place  of  ob- 
servation. 


122*  «8'1 
I  I 


8;By  Lieut.  JTrrtBiRT,  same  place. 
This  gives  1".  5lr.  east  of  mine,  of 
night,  at  bthurunpur. 
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Latitudes  op 


Place. 


Year 

pyramid,  and  stati->  1817 
oo  of  observation . .  ) 


Bhadraj  mountain, N.  > 
W.eud  of  the  Dun$ 


Ditto. 


Kahan 


Dith. 


Ditto . 


Do. 


Do. 


1816 


Do 


Month. 

Mean  lime  of 
obtrrvation. 

Diff  in  time. 

Remark*. 

i».  jm.  t. 

Muliana,  in  Comanin  Do 


Ttcnda  in  C<wi«wr,onJ 
the  S.tl.j,  within! 
the  Himalaya  ....] 


Do. 


Oct.  15 


May  2 


Do.  Do. 


May  11 


April  1 


0  55  34  '9 

1  4525 


S  M  35  -6 
4*53  30 


60  48 
is  33 


1145  19  -7 
6,36  10 


10  3020  "2 
5  30  ia 


May    9  lo|50 


50 
4  47:22 


May  25  8 


June  17 


1523 
4  49 


8  29 
3  17 


58 
121 


5  12  59 


510 


5|10 


511 


14 


10 


5  928 


510  34 


512S7 


An  imroir»ioo  of  the  3d  Satellite 
gate  him  5.  12.  59.  The  date  I 
hare  mislaid. 

9  Lieut.  H*»»em.— Mine  of  same 
flight,  at  SeharanpuT)  6.  55.  43. 
3.  difference  8*.  '4.  it  rather  too 
little— ahould  be  15'. 


•5  Emersion,  1st  Satellite.    Good  ob> 
I    serration — N.  W.  peak  of  the 
mountain,  at  B.u.ab'hadra.'s  sta- 
tue. 

I 

5  Emersion,  2d  Satellite— Clear — The 
34  inch  telescope,  which  is  ynm 
second  of  time  later  than  Use 
Grecmrkh  refractor,  with  which 
it  was  compared  in  England. 

Emersion,  3d  Satellite.  A  tolerably 
good  oborrration,  below  the  west 
end  of  the  town- 

2  Immersion,  2d  Satellite.  A  good 
observation.  Satellite  lost  light 
for  32  seconds,  before  it  disap> 
peared— At  Captain  Wilso.i's 
house,  N.  of  the  a  bore  place. 


Emersion  of  1st  Satellite  being  in? 
tempted,  I  did  not  get  a  very 
good  observation.  Captain 
BtKca's  house,  100  yds.  east  of 
the  other  place. 

Emersion,  1  st  Satellite.  Not  a  good 
observation — The  telescope,  un- 


Emersion,  1st! 
vation,  and  valuable.  A  long  set  of 
distances  of  tan  and  moon,  taken 
by  the  reflecting  circle,  give  6*. 
12".  24'.— Lai.  of  Tranda  3A», 
33T.  42".— All  the  abote  by  me, 
with  34  pick  telescope. 
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Place. 


Yea, 


{On  the  Jumna,  nitkrn 
the  meuntuint  of  lit- 
tvaen) 

Gira  


Month. 


Mean  lime *>j\r\  fr 
observation.  '"' 


in  tinte.i 


1817 


■  ■ 


Do. 


Curs  a!:.  wmxJumnau 
In,  v,  hich  bears 
N.H  


(On  the  Ganges,  tcithiii 
the  mountains  of  Re 

~.?aen) 
Ratal  


Do 


Ditto. 


Unto. 


Do 


Or. 


April 


9  144)  55 

9  28  26 


April  16  17 
12 


16  5 
129 


April  17  16  3  12 
10  50  33 


May  10 


Do. 


May  12 


6 


M.y  II 


10  42 
629,33 


13  35 

W4'i 


;  n-  u.  | 


6  13 


28 


5  14 


5  13 


14,21  -5 


36 


5  13 


5  13.23 


18 

15  53 


Remark*. 


Immersion, 2d  Satellite.  Very  clear 
obserratioii— Satellite  lost  lustre 
32*.  before  it  went.  This  and 
*  the  following  observations,  by  me, 
with  the  42  inch  telescope.  On 
the  10th,  I  took  the  1st  Satellite ; 
there  was  lome  doubt  in  noting 
t) .0  time,  but  1  believe  it  will  give 
5'.  12".  40*. 

Immersion,  2d  Satellite.  A  tolerable 
observation — but  the  dawn  wag 
beginning  ;  I  think  it  might  other- 
wne  hate  been  seen  3  or  V.  li- 


ter. 


Immersion,  l't  Satellite — I  suspect- 
ed 1  saw  the  glimmer  till  lfi\  o;r. 
4fi\  or  4'.  later,  but  not  Certain — 
Air  very  clear— Same  day,  F.ieut. 
Herbcut  observed  the'  immer- 
sion at  S'ikri  in  Rohik' hand  at 
Ifi*.  05".  28'.  Difference  1*. 
40'. — Sikri  is  between  DaiciHy 
and  Chandausi. 


5  Immersion,  1st  Satellite—  Same  te- 
lescope. Air  elear,  but  tUre 
was  a  slight  wind. 

A  very  fine  obserration,  considering 
that  the  planet  is  to  near  opposi- 
tion. The  air  calm,  and  in  these  e- 
levated  region?,  exceedingly  clear. 
Satellite  lost  lustre  50".  before  it 
wen*.  Same  night.  Lieut.  Hrr> 
ui  iit's  observation— The  immer- 
sion At  I0k.  42"',  ()!)".  P.  at  Cha- 
koorzara—M.  30".       30  '. 

Immersion  of  the  2d  Satellite— Clear 
a»<j  steady — 1  followed  the  Satel- 
lite deep'  into  the  shadow.  It 
continued  to  lose  lustic  for  no 
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Latitudes  or 


Place. 

>  car 

Mean  lime  t>J 

ohscrvutiou. 

Dc/T-  «  time. 

Ji  smart*. 

h.  m_ 

1 

-n.|  .. 

*o'.i  ■\t't    .1*  V .' . .  '■  } 

i  i 

p  T                 |  *     >.  J 
i 

•       1    '1   ■  ■ 

,S  MC%  I  

iltincitiifti  . .  .  4   

Jy\  11  —  Forthrhtirudrs 
of  this  atid  the  frirt— 
goin<  plan**,  &«c  tbc 
list  of  latitudes. 

18)7 

June  13 

'• 

: 

•i8  -7 

- 

■  ; 

j'l  -7 

less  than  7(S  seconds  before  it 
finally  disapprared.  It  gi»es  a 
longitude  more  lliaii  usually  etat 
ofllio  1st  Satellite.  The  planet 
beui£  now  so  nrar  op|»osition,  i» 
large  and  bright,  and  iU  glare  h 
tome  imiK-dimeiit  to  the  precisi- 
on of  ouscr>  atiou. 

IvuerVion— Ul  Satellite. 

Ni^ tit  clear,  and  no  moon.  Lieut. 
Hlkuiut  and  1,  botli  observed; 
he  taught  ttm  tint  glimpse  3  se- 
cond* brfore  1  did  «o  ;  L  bate  re» 
corded  hi>  sight  of  il. 

We  could  not  take  any  observations  of  the  Satellites  higher  up  the 
Ganges  than  SacVu,  as  the  great  height  of  the  impending  cliff-,  (some 
times  50°.  above  us),  prevented  our  seeing  Jupiter,  when  the  Eclipses 
took  place.  By  the  same  cause,  I  have  lest  many  observations  in  other 
parts  of  the  mountains. 


The  longitudes  of  alt  the  snowy  peaks,  visible  from  it,  will  be  dedu- 
ced from  the  meridian  of  Seharanpur,  by  triangles,  as  well  as  their 
latitudes,  distances  and  heights.  The  base  for  the  purpose  is  that  of  the 
Chaur  mountain  and  Seharanpur,  the  station  signals  at  each  place,  being 
visible  from  the  other,  and  at  the  distance  of  sixty-one  British  miles.  The 
angles  of  the  grand  snowy  peaks  have  been  taken  at  each  station  with 
the  circular  instrument,  as  well  as  their  apparent  altitudes  at  different 
times, 
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Placet. 


Latitude. 


(March  of  the  lUtcne. 
Jrom  Retearrie,  Uvard 
Jaipur.) 


quartet •)   J 


Camp,  near  Bhtixul 
Camp,  near  Boirud . 


Coojerbat 


Cafhputti. 


Jiabra  . 


Nanghul 


28  3  r>0  Kanuuiu!. 


27  53  1 


Province  $  District. 


1     D<  I'm  . 


7  fur'ungs  S.  \V.  of  (he  town  of  Rexar- 
rii\  LotigitudV,  west  of  S.  K.  angle 
of  the  city  of  Delhi  wall,  2*.  2S".  5  of 
time  or  37'.  07*".  of  space,  by  tran«- 
fcrrence  of  time,  by  Molixeix's 
chronometer* 


Camp,  <5  furlongs  «?.  of  the  town.  DIs- 

UOK  9*.  1'. 


Ak;ar  , 


S7  49I16  .1  Ditto  


•  *  •  •  •  i 


27  41 


47*6 


63 


Ditto 


41  .t  Jaipur . 


31 

22 


..  27,  u;  so 


27  II 


26  56 
49 


ir, 


U.  Ditto  

li. 


Distance  to  Shahjchanpw,  11".  3f;  to 
Boirud,  1C\ 

S  furlongs  S.  of  the  Tillage ;  distance  8". 
I  .-Heme,  the  obsiTTalioiis  were  taki 
en  conjointly  with  Captain  Bauton, 
As'istaut  quarter  master  general. 

Belongs  to  a  small  chief— 1".  3*.  S. 
west  of  the  town  of  Kote ;  distance 
abont  10  miles,  but  the  wheel  broke 
on  the  road— Longitude  24s,  la", 
west  of  Rexurric  camp. 

7  furlongs  S.  W.  of  the  town-.  Distance 

.  r.-v. 

2  miles  S.  W.  of  the  town.  Distance 
H-.  4'. 


Ditto 


1L  Ditto... 


45.2A. 


Si,lDMe> 

3*  Ditto  . 
10 .0  Ditto  . 


. . .  «  ,  . .  i 


I-. 


tf  miles  S.  of  the  town.  Distance 
'■    13".  3r. 

6  furlongs  east  of  the  town  gate.  I)is. 

Ii    taoce  12". '2  J  — Longitude  by  chro- 
nometers, 26'  wcit  of  Kote,  and 
PutU  camp. 
Distance  UT.  6r. 

i 

IJrad-qoarters.  Distance  0".  6'.  I  Jai- 
|  pur  Is  distant  about  9  utiles. 
Mean  of  several  sets  of  observations,  by 
Captain  IUrton  and  mytelf — Head- 
quarter, Camp.  Distance  ur.O;.  The 
N.  W.  bastion  of  the  town  of  S<ni- 
parn'-r,  distant  If  furlongs,  he.iriug 
134".  90'.  Jaipur  in  about  7  mil*'* 
from  Sangtmir— Longitude,  wcit  of 
by  chronometers  V. 
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LATITUDES  OF 


Piece,. 


Latitude. 


Palace  of  Ifchr-gerh,  on  J 
the  hill  < 


Fort 

the  town 


end  of) 


0  55  42 

05353 

I  | 

t  i 


Fort  of  Mootie  Doong 

ru?,bet*ecn  Sangancr^  0  53  10 
and  Jaipur  ,  ) 

Fort  of  Atrvuie,  without! 


0  5426 


(Sangan>'r,  to  Revarrie 
toxen,  by  Haj-gerh  and 
Mxar.) 


Circumstances  rendering  it\ 
out  of  our  poorer  to  lake' 
any  obiensathnt  in  the 
city  of  Jaipur,  tie  mea- 
sured a  sufficient  baseband 
took  the  distances  of tuck 
remarkable  objects  there 
as  acre  visible,  and  from 
the  Trigonometrical  ob- 
servations Jbundthe  lati- 
tudes of  the  following 
places  to  be : 

High  pillar,  ncartbeob-> 
senratory  in  Jaipur  . .  J   *°  aj  0 


Province  &  Disttkt. 


Cunur  26-4 6- 37  .5  Jaipur  . 


Byaci  Bussei  |*J 

Jeitxarra  Isfi 


AVfa  Pahar 


Carnaul...  27i  7  14  Ditto 


2G  .  * 


I 

5a  Ditto 
36    Ditto  . 


5!» 


Ditto 


Remarks. 


Total  distant,  RcKarrie  ramp  to 
j««cr,  Uritish  125".  7'-'. 


The  pillar  east  of  SavgM*r,  camp  2*. 
30".Centerofthecity,  nearly  3».  14". 
or  J\  12'.  38".  west  of  :he  east  wall 
of  Delhi,  which  1  tak  •  to  be  about 
77*.  14".  1 9'.  cant  of  G  eennich,  and 

/wpt;r  75*.  50».  07^  I 

cast  of  Greenwich. 


....  Fast  <ido  of  ihc  town.  Distance  from 

Sanganir,  9".  2r. 


ii»t  side  of  the  town.  Distance  10".  2*. 
Fa.t  side  or  tiie  riHagc.  Distance  10'.  3'. 

1  furlong  east  of  the  small  fort  oa  the 
Jail.    Pittance  MM'. 

i 

2  forlpogs  N.  E.  of  the  tillage,  part  of 
it  belongs  to  Jaipur,  and  part  to  the 

R  »  W  Raja.  Distance  1  P.  7'  Ob- 

seriuion  of  the  latitude,  not  po»d. 
Thry  call  tficcounlry  bw  Dlwonhar. 
and  the  Pergunna,  Bhattcri. 
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Places. 


Latitude. 


Province  $  District. 


RaJ-gerh 


(Longitude  of  Raj-gerh\ 
east  of  Sangani'r,  49'. 
SO",  by  Chronometer.) 


Malaccra 


Alxar  V? 


■r. 


Remurkt. 


13  48 


27  24  33 


Atear 


27 


Co/  Chim 


29 


28 


34 


39 


49 


Ditto, 


1  D/«o 


47 


28 


V 


1 1 


31 


A  large  and  strongly  fortified  town  in 
•  recess  or  the  bills,  belong*  to  the 
Ram  Rqja  of  Alwar;  3  furlongs  west 
of  the  town.  Distance  10".  4'. 


A  strong  mod  fort  in  the  plain,  with 
rauni  and  ditch,  and  a  stone  cita- 


Ditto 


del  within  4  furiongi  N.  of  it  Dis- 
tance 11".  3*. 

A  large  and  strong  town  at  the  cast  foot 
of  a  steep  hill,  which  is  fortified— i{ 
furlong  from  N.  K.  angle  of  the  town. 
Distance  13\  4'. 


Small 


Xcxat 


4 

:{0 


Ditto  

Delhi  


ami  fort  on  a  low  hill,  tts- 
II".  1'. 


West  side  of  the  fort,  which  has  about 
16  stoat  mud  bastions,  a  rauni  aud 
ditch,  and  a  stone  citadel  within, — 


stands  on  the  plain,  and  1 
&A*Raja.  Distance!*-. 


Small  open  town,  belongs  to  the  palace 

at  Dethi.  Distance  15-.  3r. 

Commissariat  office — Ranl-bigh,  west 
j   side  of  the  town.  Distance  15".  3'. 


The  latitudes  in  this  list  were  deduced  from  meridian  and  circum- 
meridian  altitudes  of  the  sun  and  stars,  taken  with  sextants,  or,  more  gener- 
ally, by  Troughton's  reflecting  circles— Except  four  places  in  Huridna, 
and  five  in  the  city  of  Jaipur ',  the  latitudes  of  which  were  obtained  by 
trigonometrical  processes. 


...  j  .  .% 


ERRATA. 


f*«t 


Page  170— line  38,  for  7108  read  7444 
17 1  -line  5,  for  8494  read  8860 
3,  for  10,073  read  10,319 


» 

IV. 


Description  of  a  Zoophyte,  commonly  found  about  the 
Coasts  of  Singapore  Island, — with  a  Plate. 

By  Major  Genual  THOMAS  HARDWICKE,  F.  R  L.  &  A.  S. 

Read  13th  November,  1819. 


THIS  subject  belongs  to  the  Genus  Spongia,  to  the  cla«s  Vermes— 
and  is  of  the  order  Zoophytes. — From  its  peculiar  form,  we  propose  to 
termit 

SPONGIA  PATERA.  "       -  '  tc'tfr 
Root.— Branching,  the  shoots  of  various  thickness,  from  the  size  of  a 
finger  to  3  inches  in  diameter,  slightly  divergiug,  composed  of  earth, 
sand,  and  broken  shells,  and  very  fragile. 

■ 

Stem. — Cylindrical,  of  the  same  cellular  texture  as  the  bowl,  and  about 
the  same  length,  in  circumference,  pretty  equal — from  15  to  17  inches 
diameter — surface  porous. 


Digitized  by  Google 


Digitized  by  Google  j 


Description  op  a  Zoophytb.  181 

Cup— or  Bowl.— Circular— and  subcorneal,  in  diameter  at  the  brim  17 
inches,  about  the  middle  12£,  and  near  the  bottom  7  inches,  capable  of 
containing  thirty  six  quarts  of  water:  in  substance  corky — but  non* 
elastic,  made  up  of  cells  or  tubes — running  into  one  another,  and  di- 
vided by  a  slender  membrane,  not  more  than  half  a  line  in  thickness: 
over  the  whole  surface,  both  within  and  without,  are  spread-  innumerar 
ble  pores*  the  mouths  of  which- are  closed  with  capillary — cottony- 
fibres  in-  converging  radii  from  the  circumference  to  the  centre  of 
each  pore;- these  when  seen  under  the  power  of  a  common  lens,  have  a 
dense  downy  appearance. 

The  height  of  the  specimen,  from- which  this  description  is  taken,  is 
37  inches,  and  something  larger  than  one  presented  to  the  Asiatic  Society 
by  John  Palmer,  Esq, 

In  an  Essay  on  British  Sponges,  by-  the  late  Gkorgk  Montagu,  Esq. 
printed  in  the  2d  volume  of  the  Werncrian  Society's  Transactions,  is 
described — «  Spongia  Scypha"^— which-  bears  some  resemblance  to  the 

• 

specimen  from  which  the  plate  annexed  was  taken,  but  it  is  diminutive 
in  all  its  parts,  when  compared  to  this  Indian  species.  . 

3Uj  />.•■?'  •'•  •  -  •     '      •  /      -  '         *  ' 


Zz 
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DeMfption  of 'a substance  called  Gez  or  Manna,  and  the 

'  Insect  producing  it. 


Bv  Major  General  THOMAS  HARD  WICK,  F.  R.  L.  &  A.  S. 

Vice  President. 

Read  17th  Jum,  1890. 

I  BEG  to  lay  before  the  Asiatic  Society  some  kiforroatioa  upon  a 
subject  which  forms  a  paper  in  the  first  volume  of  the  transactions  of  the 
Bombay  Jjilexaey  Society.    Captain  Edward  Frederick,  of  the  Bombay 
Establishment,  has  given  bis  remarks  on  a  substance  called  Get  or  3fanuat 
found  in  Persia  and  Armenia, — but  the  doubt  jof  author*  who  have 
written  upon  the  same  subject,  seems  by  no  means  cleared  up,  as  to 
whether  this  substance  be  the  produce  of  ap  animal)  or  whether  it  be  a 
vegetable  gum$  and  Captain  Frederick  concludes  his  paper  with  re* 
marking  Ahat     at  .some  future  period  it  may  be  proved  to  be  the  pro* 
44  duclion-of  the  Aphis  tribe,  instead  of  vegetable  guau'Vr-The  celebrated 
French,  Entomologist  Geoffroy,  has  already  attributed  to  a  specjes  of 
Chermes,  the  property  of  producing  both  in  the  Larva  and  Pupa  state, 
a  sugary  substance  of  a  white  colour,  resembling  Manna;  and  it  is  in  con- 
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firmation  of  this  opinion,  that  I  have  the  honor  of  laying  before  the  So- 
ciety, drawings  of  both  the  insect  which  produces  this  Saccharine  matter, 
and  also  of  the  substance  itself,  together  with  indisputable  evidence  of 
one  of  the  many  trees  on  whidi  this  Manna  may  be  found. 

f  For  the  facts  -which  I  have  the  honor  to  lay  before  the  Society,  I  am 
indebted  to  my  liberal  aud  zealous  friend  Dr.  Wallich,  and  to  Dr.  C. 
HuNTBR,tbrough  whose  kindness  the  above  specimens  have  been  obtained. 

- 

The  insect  about  to  be  described,  appears,  from  the  imperfect  stage 
under  which  it  is  examined,  to  belong  to  the  Genus  Chermes,  and  we 
propose  to  name  it  Okermis-Mannifer:  we  have  yet  seen  it  ou?y  in  the 
Urva  state* 

OurrnU-Mannifcr,  in  size,  is  about  the  bulk  of  a  domestic  bug  (cimex 
^ctularius),  of  a  flattened  ovate  form,  tail  rounded.  Snout  longer  than  the 
thorax,  inflected  and  pressed  down  between  the  legs—Antennae,  as  long 
as  the  thorax,  of  three  joints,  the  1st  minute-2d  Ciavate,  and  much  the 
.largest— the  3d  Setaceous,  legs  long— formed  for  walking— the  tarsi, 
three  jointed,  hind  legs  l»ngest-lhe  rudiments  of  wings  not  yet  evi- 
^-The  general  colour  of  the  insect  is  a  light  brown-the  rings  of 
'the  abdomen  are  marked  with  a  dark  spot  or  stroke  on  each  side  of  the 
dorsal  line,  which  is  of  a  paler  brown. 

Fig.  1-showa  the  natural  size  of  the  insect,  and  figs  J  and  3  are 
aader  and  upper  positions  of  the  same,  magnified;  fig.  4,  shows  the  larv* 
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in  their  natural  state,  covered  with  a  white  filamentous  or  cotton  like- 
substance. — Fig  5,  is  the  same  parcel  of  the  larvae,  removed  from  the  leaf 
and  reversed,  which  exhibits  an  undefinable  mass,  by  the  confused  mix- 
ture of  legs,  somewhat  darker,  by  having  dried  on  the  leaf. — Fig.  6, 
shows  a  fragment  of  the  Manna,  in  the  state  it  was  taken  from  the  tree. — 
It  is  found  however  in  pieces  of  various  shapes;  . some  flat,  as  taken  off  the 
leaves  of  the  tree;  sometimes  in  cylindrical  pieces,  impressed  with  the 
figure  of  the  stalk  or  branch/  on  which  it  has  fallen. 

J  ■  * 

The  formation  of  this  substance  upon  those  part*  of  the  tree  from- 
which  the  insect  does  not  receive  nourishment,  may  appear  difficult  to  ac- 
count for,  but  if  the  economy  of  these  hifeslors  of  plants,  the  cocci  and 
the  aphides  be  attended  to,  the  difficulty  will-  vanish. 

Tire  Revd.  Dr.  Kirby,  in  his  introduction  to  Entomology,  vol, 
page  89,  has  given  a  most  interesting  description  of  the  natural  economy 
of  these  tribes  of  insects,  or  rather  of  the  aphides;  and  I  have  witnessed 
all  he  relates  on  "  the  loves  of  the  ants  and  the  aphides."— It  is  not 
therefore  in  my  mind  a  matter  of  difficulty,  or  unreasonable  to  suppose, 
that  had  the  numerous  aphides,  I  have  seen  drawing  their  nourishment 
from  the  succulent  parts-  of  a  plant,  been  unattended  by  the  multitude  of 
large  black  ants,  incessantly  urging  them  to  part  with  the  luscious  drop, 
I  should  have  seen  the  accumulation  of  this  limpid  liquid  from  a  thousand 
springs  trickl  ing  down  the  leaves  and  stem*  drying  as  their  surfaces  spread, 
and  drop  after  drop  forming  incrustations,  bearing  impressions  of  the 
branch  or  leaf,  and  like  the  substance  I  now  produce  before  the  Society. 
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To  what  I  have  slated  above,  I  shall  add  lite  observations  of  Mr. 
Hunter,  which  are  of  material  importance  to.  the  subject  of  this  paper,-' 
as  relating  what  he  himself  saw  i 

♦ 

Extract  of  a  letter,  dated  Camp,  Pachma'ri,  Uth  March,  1819. 

44  I  shall  now  try  to  describe  to  you  a  natural  curiosity  which  I  found 
"  in  my  rambles  in  these  hills}  and  I  have  inclosed  a  few  of  the  insects 
"  with  a  specimen  of  the  substance*  which,  it  appear?,  they  have  the. 
«*■  power  of  generating  from  their  bodies  The  substance  appeam  jtojwo-  ; 
44  ject  from  the  abdomen  in  the  form  of  a  tail  or  bunch  of  feathers,,  of  a 
44  nature  more  like  snow,  than  any  thing  I  can  compare  U  to,  /  These;  in* 
**  sects  are  found  on  the  branches  and  leaves  of  trees,  on  which  they 
44  swarm  in  millions,  and  work  and  generate  this- feather  like  substance, 
4t  till  it  gets  long,  and  drops  on  the  leaves*  caking  on- them*,  and  reeemr. 
w  Ming  the  most  beautiful  white  bees  wax  *r  this  hardens  on  the;  leaf^an^ , 
44  takes  the  complete  form  of  it,  whickyou  can  strip-off,  bearing  the  pejv, 
<c  impression  and  imitation  of  the  leaf  itself,,  which  no  art  could  exceed. 
44  But,,  what  appears  surprising,,  they  do  not  seem  to  eat  or  destrpy.,the 
44  leaves  they  swarm- on  r  and  though  they  may  have  been  some  days  on, 
**  the  leaves,  nothing  more  is  seeu  than  this  waxy  substance  issujng 
44  from  the  taiL  I  have  seen  a  great  deal  of  it  about  these  hill«,  and  much. 
44  might  be  collected,  I  should1  suppose,  were  k  desirable;  there  are  no 
44  inliabitants  however  about  here.  We  have  been  on  the  top  of  the  range, 
44  since  the  month  of  December,  watching  the  movements  of  the  Ex- 
44  Rdjd  of  Ndgpur.  Our  position  is  about  south-west  of  Hussaindbud. 

3  A 
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<«  The  climate  is  good.— The  thermometer  58°  at  sun-rise,  86*  at  noon, 
«'  and  80"  at  sun-set.    No  hot  winds  as  yet." 

The  small  branch  with  flowers  received  from  Mr.  Hunter,  proves 
to  be  a  climbing  species  of  ceiastrus. 

A  more  perfect  account  of  this  insect  must  depend  on  the  opportunity 
of  dbserving  it  in  all  its  stages — the  whole  of  what  we  hod  for  inspection 
(about  100)  were  apterous,  and  the  abdomen  of  all  totally  destitute  of 
those  processes  which  distinguish  most  species  of  Chermes  from  the  preced- 
ing Genus  Aphis. 

The  appearance  of  the  insect,  before  being  handled  or  disturbed  from 
the  leaves  and  branches  they  form  on,  furnishes  a  character  admitting 
or*  comparison  with  another  species  of  Chermes— viz.  Chermis  Alni»— 
wnich  in  the  larva  state  is  covered  with  a  viscid,  downy,  filamentous 
substance — so  are  the  insects  under  inspection  in  their  native  haunts;  but 
however  light  and  flocculent  this  may  have  been  when  first  taken,  the 
pressure  it  has  undergone  in  a  transit  of  several  hundreds  of  miles,  must 
be  Considered  as  likely  to  rob  it  of  that  character. 

i  1  1  1       1  '  .  ■  ■  '■   - .  i  :  ■  i        ■  ~ 

*  Cherme*  found  on  the  BetoU  Alow.; 
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An  account  of  Trigonometrical  and  Astronomical  Operati- 
ons for  determining  the  Heights  and  Positions  of  the  prin- 
cipal Peaks  of  the  Himalaya  Mountains,  situated  between 
the  latitudes  of  SI.  53.  10*.  and  30.  18.30.  N.  and  the 
longitudes  of  77.  34.  04.  and  79.  57.  22.  E. 

■   '  .  .  •>  t 

By  Captain  J.  A.  HODGSON,  10th  Reot.  N.  I.  and 
Lieut.  J.  D.  HERBERT,  8th  Regt.  N.  I. 
™^™"""™™ 

*  '  .1 

On  the  successful  termination  of  the  first  campaign  against  the  armies 
of  Nepal  in  1815,  in  which  they  were  expelled  from  their  conquests  in  the 
mountains  between  the  rivers  Setlej  and  Kali  (or  Gogruh)  by  the  British 
forces  under  the  respective  commands  of  Major  Generals  Ochterlony 
and  Martin  dell,  and  Colonel  Nicolls;  and  the  provinces  of  Gerhwal, 
Sirmor,  Hindwr,  Buaher  and  Kamaon,  with  the  exception  of  some  small 
districts,  being  restored  by  the  British  government  to  the  Hindu  Rfiae, 
their  ancient  possessors,  the  Most  Noble  the  Governor  General  in  Council, 
was  pleased  to  direct,  that  surveys  of  the  above  countries  should  be  execu- 
ted by  Captain  Webb  and  myself.  To  Captain  Webb,  who  was  then 
in  Kamaon,  the  survey  of  that  province  and  of  the  eastern  parts  of  GerJir 
vol.  xiv.  3  B 
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teal  was  assigned;  and  to  me,  that  of  the  western  part  of  Gerhwal,  and  of 
the  mountains  between  the  Granges  and  Setlej  rivers.  My  instructions 
were  summarily,  "  to  make  a  correct  survey  of  the  liberated  provinces 
"  of  Gerhwal,  Sinnor  and  Hmdur,  as  well  as  of  the  countries  to  the 
"  north  of  them  reaching  to  the  HmSUryo,  a  tract  which  comprises  the 
«  sources  of  the  Ganges,  Jumna,  Tome,  (hitherto  unknown,  though  larger 
"  than  the  Jumna)  and  Setlej  rivers;  and  which  is  bounded  by  some  of 
«*  the  noblest  mountains  in  the  world."  I  was  ordered  to  carry  on  my 
researches  as  far  as  rationally  practicable,  and  Colonel  Crawford,  then 
Surveyor  General,  was  directed  to  prepare  such  instructions  for  me  as  he 
might  deem  necessary.  That  distinguished  and  scientific  officer,  alike 
versed  in  the  theory  and  practise  of  great  surveys  of  this  nature,  approved 
of  the  methods  I  bad  suggested,  for  carrying  on  my  operations,  and  gene- 
rally  directed  me  to  be  guided  by  such  circumstances,  as  might  appear  to 
me  most  conducive  to  the  objects  in  contemplation. 

It  will  be  acknowledged,  that  the  extension  of  geographical  knowledge 
is  a  desirable  object,  and  it  cannot  be  denied,  that  to  ascertain  the  heights 
and  positions  of  the  snowy  peaks  of  the  Himdlaya  is  not  only  an  interesting 
and  curious,  but  very  useful,  inquiry,  for  when  their  latitudes  and  longitudes 
are  known,  the  geographical  position  of  any  place,  from  whence  one,  or 
more  of  them,  are  visible,  may  be  determined  with  ease  and  accuracy.  We 
have  every  facility  and  opportunity  of  observing  some  of  these  resplendent 
and  lofty  guides,  in  the  great  extent  of  15*  degrees  of  longitude,  now,  either 
m  our  possession,  or  under  our  influence  and  control,  from  the  banks  of  the 
river  Setlej  v&  Ludiana,  to  beyond  those  of  the  Burrampooter  in  Bengal. 
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In  all  this  belt,  the  outline  of  some  of  the  Snowy  peaks  may  frequently  be 
observed,  in  clear  weather,  to  the  distance  of  150  miles  and  upwards,  with 
sufficient  distinctness,  for  an  observer  to  fix  his  own  position,  by  obvious 
methods;  and  thus,  to  be  enabled  to  correct  the  geography  of  the  older 
maps.  But  as  yet,  we  do  not,  by  Captain  WeJb's  survey,  and  that  or* 
Lieutenant  Herbert  and  myself,  know  the  precise  latitudes  and  longfc 
tudes  of  any  peaks  further  to  the  8.  E.  than  the  latitude  of  29°  49.  iS.  and 
longitude  8l".  9!  nearly.  It  Would  be  Very  satfemctory,  to  determine  the 
positions  of  those  more  eastern  peaks,  visible  from  Patna,  Monghii^ 
Bfuigalpur  and  Rdjmal,  and  this  may  be  done  with  considerable  pre- 
cision, by  their  Asinwfa,  taken  at  the  above  places,  with  their  observed 
differences  of  latitude,  and  differences  of  longitude,  taken  with  good  chro* 
nometers,  carried  down  the  river  in  fast  going  light  boats,  when  the  stream 
is  most  rapid  r  the  boats  would  reach  Monghdr  from  Patna  in  a  day,  and 
two  good  chronometers,  ought  to  give  the  difference  of  latitude,  within  a 
qAiarter  of  a  mile.  The  chronometrical  measures,  may  also  be  compared 
and  corrected  by  differences  of  longitude  taken  by  the  firing  of  gunpowder: 
the  flash  of  half  a  pound  of  gunpowder,  fired  at  the  hill  house  at  Pfir 
Pahdr  near  Mong/iir  would  be  seen  at  Janglura  rock,  from  which,  a 
flash  would  be  seen  at  Patter  Qhatta,  below  Bhagatpur,  and  thence  at 
Pfr  Pointf  or  Sicri  Gali£y  of  probably  Rqjmat.  1  am  by  no  means 
sure,  that  a  flash  from  the  top  of  the  Gvlaft  at  Patna,  might  not  be  seen  at 
Pfr  Pahdr,  as  Baron  Vanzach  observed  tlie  effects  of  this  sort  of  illumina- 
tion at  places,  so  far  distant  from  each  other,  as  to  be  reciprocally  con- 
cealed from  sight,  by  the  curvature  of  the  earth.  By  this  method  much 
may  be  done,  and  the  longer  the  line  the  better.  Of  course  it  requires  a 
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good  observer  at  each  place,  with  one  or  two  assistants,'  good  instruments, 
and  great  alacrity,  and  the  mean  of  alternately  repeated  Hashes;  and  to 
such  extent  as  they  may  be  visible,  this  method  is  above  ail  astronomical 
operations,  for  determing  differences  of  longitude,  the  most  certain.  But 
to  return  to  the  subject  immediately  under  consideration.  Having  received 
my  instructions,  I  proceeded  from  the  army,  on  the  inunediate  frontier  of 
Nepal  to  the  upper  part  of  the  Doab  in  the  Sehdranpwr  district,  in  which, 
or  in  the  Dehra  Dun,  or  valley,  I  intended  to  begin  my  operations,  by 
measuring  a  base  of  four  or  five  miles  in  length,  if  the  ground  should  prove 
favorable.  On  examining  the  plain  lying  at  the  southern  foot  of  the  hills, 
between  the  Ganges  and  Jumna,  I  found  there  were  several  places  where 
I  might  measure  a  line  of  three  or  four  rotte*,  but  that  on  account  of 
the  mango  groves,  with  which  the  country  is  studded,  it  would  be  very 
difficult,  if  not  impossible,  to  extend  the  sides  of  the  triangles,  which  would 
increase  in  length  considerably,  before  I  could  prolong  them  to  the  feet  of 
those  low  hills,  which  divide  the  plains  from  the  Dun.  On  the  summits 
of  the  last  mentioned  hills,  I  intended  to  establish  stations  proper  for  ob- 
taining others,  on  those  loftier  mountains,  which  bound  the  Dun  to  the 
north,  and  command  views  of  the  Himalaya  peaks,  as  well  as  of  the 
plains.  When  the  distances  between  some  of  these  points,  and  Seharan- 
pur,  as  well  as  their  reciprocal  distances  from  each  other,  should  be  esta- 
blished, I  intended  to  use  those  lines  as  banes,  whereon  to  determine  the 
positions  of  the  snowy  peaks,  as  has  since  been  done.  Hie  search  of  the 
ground  having  proved  unsuccessful  in  the  plains,  I  proceeded,  for  the  pur- 
pose of  making  a  similar  examination,  to  the  Dim,  to  search  for  more  favor- 
able  ground.   The  Dun,  though  a  valley,  has  an  uneven  eurfece,  sloping 
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from  the  hills,  which  bound  it  to  the  north  and  south,  to  tlie  two  rivers 
Soang  and  Asany  which  have  their  courses  from  its  centre  in  different  direc- 
tions, to  the  Ganges  and  Jumna:  much  of  the  sloping  ground  of  the  valley 
is  covered  by  forests:  the  central  part,  near  the  rivers,  is  more  open,  but 
marshy,  and  overgrown  at  the  season,  when  I  examined  it,  by  high  grass 
and  reeds,  which  cannot  be  destroyed  by  burning,  before  the  commence* 
ment  of  the  warm  weather,  untill  which  time  it  is  detrimental  to  health  to 
remain  in  such  places,  and  the  tigers  and  wild  elephants  which  then 
abound  in  the  thick  cover  are  troublesome:  at  a  later  season  I  might  have 
been  more  successful  in  finding  clearer  ground,  but  I  began  to  re-consider 
whether  a  plan  which  I  had  long  before  had  under  consideration,  might 
not  nearly  or  wholly  obviate  the  necessity  of  measuring  a  base,  an  opera* ; 
tion  well  known  to  be  very1  tedious,  and  with  limited  means  exceedingly 
difficult:  to  execute  it  in  the  precise  manner,  which  is  requisite  when 
the  object  is  to  measure  an  arc  of  the  meridian,  a  number  of  coffers,  tri- 
pods and  elevating  screws  would  be  necessary,  and  even  if  I  could  have 
procured  workmen  to  make  them,  they  must  have  been  cut  out  of  unsea-  • 
soned  timber,  which  would  warp  and  cause  much  uncertainty.    How  some 

<  ■  * 

of  these  difficulties  were  afterwards  obviated  by  Lieutenant  Herbert,  will 
appear  in  the  account  of  his  measurement  of  a  base. 

*  «  * 

.  »  * 

•  The  method  by  which  I  hoped  I  should  be  able  to  avoid  the  trouble 
and  loss  of  time  incident  to  the  actual  measurement  of  a  base,  was  this: 
to  determine  as  accurately  as  I  could  the  difference  of  latitude  of  two  places 
in  sight  of  each  other,  but  as  far  distant  as  possible:  this  difference  of  lati-  • 
tude  with  the  observed  Azimuths,  I  considered,  would  shew  the  number  of' 
voi«  xjv.  3  C 
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feet  due  to  it,  and  consequently,  the  observations  being  supposed  correct,  tho 
distances  of  the  two  places,  which  might  be  used  as  a  base  of  great  mag. 
nitude.  The  stations  I  selected  for  this  purpose  were  first  the  house  of  Mr. 
Grind  all,  the  judge  and  magistrate  of  Sehdranpur,  which  for  tlie  sake  of 
distinction  we  shall  call  BclmUe>  a  very  large  and  conspicuous  white  building 
in  an  open  situation,  one  mile  and  a  half  south  of  the  town  of  Sehdranpur. 
The  second  or  northern  station  is  a  very  remarkable  and  lofty  mountain, 
which  divides  the  hill  provinces  of  Sirmor  and  J*AaZ,  called  the  Cltu?  or. 
Qiurkedlidr :  its  summit  is  upwards  of  11,000  feet  above  the  level  of  8e- 
ha  ranpur;  the  point  where  I  fixed  the  station  is  10,(550  higher  than  the; 
station  at  Bclville,  from  whence  its  Azimuth  3. 25. 05.  to  the  west  of  north* 
a  direction  so  near  the  meridian,  being  extremely  valuable,  in  determining 
the  distance  in  the  manner  I  proposed.  The  station  mark  on  the  Chuf, 
is  a  pyramid  which  I  built  of  pine  trees,  rock  and  turf,  35  feet  high:  it  is 
visible  from  Belville  with  the  instruments  I  intended  using,  and  the  south 
point  of  the  line  there,  is  seen  from  the  CftttY,  by  firing  white  lights  on  it 
at  night. 

Th«  distance  of  these  stations  is  upwards  of  61  B.  miles,  a  distance  suffi- 
ciently long  to  serve  as  a  base  for  the  most  distant  snowy  peaks  visible 
from  either  end  of  it,  and  I  hoped,  that  by  taking  a  great  number  of  zenith 
distances  at  each  place,  I  should  be  able  with  a  reflecting  circle,  to  de- 
termine the  difference  of  latitude  within  two  or  three  seconds,  which,  relative- 
ly to  the  great  lengtJi  of  the  arc,  (upwards  of  53  minutes)  could  only  occa- 
sion a  small  uncertainty  in  the  distance,  and  of  course,  a  much  smaller  in 
tiie  elevation  of  the  objects  to  be  observed  from  its  extremities.  Experience 


Digitized  by  Google 


Himalaya  Mountains.  \gj 

shewed  that  this  degree  of  accuracy  could  not  be  attained  by  myself*  or 
lieutenant  Herbert,  though  I  had  much  larger  and  more  perfect  iastru- 
ments  than  have  hitherto  been  used  inlhe  mountains,  or  in  any  survey  on 
this  side  of  India ;  and  both  of  us  had  much  practise  as  observers.  When 
I  had  less  experience,  I  was  more  confident  as  to  the  accuracy  which  I . 
thought  might  be  obtained  from  celestial  observations,  frequently  and  care- 
fully repeated;,  but  now  so  far  from  being  satisfied  with  surprisingly  close 
results,  more  dose,  than  the  Data  and  instruments  warrant,  I  incline  to 
consider  them,  the  effects  of  chance*  I  hold  it  to  be  the  part  of  a  faithful 
•bserver,  to  reject  no  observations,  except  where  he  is  sute  from  some 
kruytcn  cause,  that  they  are  ba(L  It  has  been  said,  and  I  think  with  jus-  - 
ticer  that  when  experienced  observers,  after  taking  all  the  pains  and  pre- 
cautions in  their  power,  find  themselves  embarrassed  by  discrepancies  for 
which  they  cannot  account,  they  are  probably  on  the  point  of  making 
some  important  discovery  t  at  any  rate  though  they  may  not  be  so  for- 
tunate, they  may  by  making  a  feir  dfectoeure,  enable  others  who  may 
view  the  subject  in-  a  more  happy  point  of  view,  to  do  so.  Even  in 
the  great  English  trigonometrical  survey  we  see  that  the  latitudes 
of  principal  stations  taken  by  different  stars  when  under  favorable 
circumstances,  and  with  powerful  zenith  sectors  of  five  and  eight  feet 
radius,  have  some  times  extreme  differences  of  8  or  of  4  from  the  mean. 
Ours  being  taken  with  instruments  of  only  six  inches  radius,  and  with  tele- 
scopes of  small  power,  may  be  expected  to  be  much  more  discordant;  of 
course  they  are  so,  but  really  not  in  proportion  to  the  power  of  the  instru- 
ments. Reference  to  the  table  of  61  latitudes  taken  by  me  at  BelviUe, 
and  the  same  number  by  Lieutenant  Herbert,  of  stars  on  different  sides 
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of  the  zenith,  will  shew  that  the  differences  are  less,  than  could  be  expec- 
ted, and  how  closelyour  mean  results  agree,  indeed  I  think  too  close,  but 
they  are  fairly  stated-    Though  at  Behille  we  could  observe  at  our  ease,  it 
was  not  so  on  our  lofty  stations  of  the  (Mr,  Surkunda,  and  Bairdt 
amidst  snow,  ice  and  clouds,  and  exposed  to  furious  tempests,  which  the 
astronomer  in  his  firm  observatory  never  experiences.    But  even  the  mean 
of  Lieutenant  Herbert's  observations  and mine,  varied  at  the  Ch&f,  only 
4,  which  is  less  than  could  be  expected.— -Two  observers  may  chance 
to  find  the  same  result,  and  yet  it  may  not  be  true.    Whether  it  be 
so,  or  not,  may  be  proved.   To  prove,  whether,  the  difference  of  latitude 
of  our  large  arc,  Belviile  and  the  Chut,  was  certainly  determined,  I  esta- 
blished a  third  or  proof  station  on  the  fort  of  Bairdt,  the  three  places  mak- 
ing a  well  proportioned  triangle.    Bairdt  is  a  small  fort  on  the  summit  of  a 
mountain  in  Jaunsar.    The  station  of  observation  is  in  the  fort,  and 
distant  from  Belviile  3,59,129  feet,  and  6,556  feet  nearly  above  its  level. 
There,  as  on  the  Chur  and  at  Belviile,  a  great  number  of  observations 
for  the  latitude  were  made,  by  lieutenant  Herbert  and  myself  at  dif- 
ferent times,  but  with  the  same  reflecting  circle :  but  the  mean  of  our  ob- 
servations  differed  7,*  At  all  the  three  stations,  the  angles  and  Azimuths 
were  carefully  observed,  as  will  be  shewn  in  the  detail,  yet  we  had  the 
nullification  to  find  that  the  latitude  of  Bairdt,  as  deduced  by  strict 
calculation  on  the  latitude  and  Azimuth  arc,  or  base  of  the  Chur  and 

■  i     ,i  .  ii.        i  .  -   1  -  — m-  : 

'I 

*  7  is  too  great  a  discrepancy  to  be  fairly  attributable  to  error  of  observation  only,  perhaps  it 
may  have  been  caused  in  part,  by  the  varying  state  of  celestial  refraction.  I  observed  at  Bairit  in 
tesnpestuoos  weather,  and  was  much  interrupted  by  storms  of  wind,  snow  and  sleet,  and  the  atmosphere 
to  tbe  north  zenith  was  generally  cloudy.  Lieutenant  Herbert  was  rather  more  favored  by  the 
weather,  and  his  observations  there  arc  preferable  to  miac. 
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Bcfoflfe  did  tut  agree,  with  the  mean  latitude  actually  observed  at  Bairdt, 
at  it  ought  to  have  done,  but  differed  from  it,  ten  seconds;  had  it  differed 
only  three  or  four  seconds,  we  should  have  been  content  to  sacrifice  perfect 
agreement  to  gain  time,  and  indeed  it  must  be  confessed,  that  having  regard 
to  the  object  in  question,  an  uncertainty  of  three  or  four  hundred  feet  in 
sixty-one  miles  and  a  half  miles  was  not  much;  it  would  affect  the  distances 
of  the  remotest  snowy  peaks  only  to  the  amount  of  about  600  feet,  in 
the  whole;  and  the  nearer  peaks,  less  in  proportion  t  the  heights  would 
be  very  little  altered,  nor  would  the  uncertainty  even  of  10  or  330  yards 
materially  affect  them,  but  the  latitudes  and  longitudes,  would  be 
uncertain  and  unsatisfactory.  Much  chagrined  at  |he  disagreement,  we 
were  at  a  loss  what  steps  to  take;  whether  to  consider  the  latitude  of 
JBeUrilU,  as  satisfactorily  settled,  and  that  of  the  otfyer  two  stations  as  erro- 
neous, or  to  divide  the  error  equally  between  the  three.  Still  suspecting 
that  some  oversight  had  taken  place,  though  none  seemed  palpable,  wo 
determined  to  try  a  second  proof  station,  in  hope  it  might  throw  some  light 
on  the  subject:  for  this  purpose  the  mountain  of  Surkunda  was  fixed  on^ 
which  is  distant  from  BMtU,  2,86,313  feet  and  8,300  feet  higher  than  it 
There,  latitudes,  angles  and  Azimuths  were  observed,  and  again  the  ob-: 
served,  and  computed  latitudes  differed,  to  the  amount  of  some  seconds,  and 
in  the  same  manner  as  at  Bairdt,  the  computed  arc  proving  greater,  than 
the  observed.  On  the  Wartu  mountain,  also  which  is  distant  nearly  north 
from  the  Chur,  111,634  feet,  and  1016  feet  lower  than  it,  a  station  was  esta- 
blished, when  operations,  similar  to  those  noted  above,  were  effected :  the 
best  latitudes  there  were  observed  by  Lieutenant  Herbert,  and  though  not 
so  numerous  as  those  at  the  Ck&r,  BelvUte,  Bairdt  and  Surkunda  stations, 
vol.  xiv.  3  D 


Digitized  by  Google 


196 


An  account  of  the 


agreed  very  well  with  each  otlier.  These  gave  the  differences  of  the 
observed  and  computed  arcs,  in  a  contrary  sense  to  those  at  Bwrdt  and 
Burkunda. 

Thus  perplexed,  we  despaired  of  arriving  at  the  accuracy  we  aimed  at* 
by  the  methods  of  differences  of  observed  latitudes  and  Azimuths,  and 
resolved,  cost  what  time  it  might,  to  try  to  clear  up  the  difficulties,  by 
measuring  a  base.  An  operation  which  I  always  foresaw  might  be  neces- 
sary, but  which  I  wished  to  avoid  if  possible— mean  time  the  trigonometricaf 
affairs  of  the  survey  went  on,  combined  with  geographical  researches,  and  at 
many  commanding  points,  stations  were  established,  angles  taken,  and 
pyramids  as  station  marks  built,  which  were  alike  necessary,  whether  it 
should  be  determined  to  abide  by  the  results  of  the  latitude  base,  or  tc- 
resort  to  a  measured  line.  This  operation*  if  undertaken,  could  not  be- 
immediately  effected*  but  would  necessarily  be  deferred,  till  a  convenient 
season,  for  this  survey  embraced  many  objects  of  geographical  research* 
as  Well  as  trigonometrical  and  astronomical  operations,  which  could  not 
be  carried  on  at  the  same  time.  An  inspection  of  the  map  will  shew 
the  great  extent  of  the  country  explored,  and  its  rugged  and  mountainous, 
nature,  in  traversing  which,  many  difficulties  present  themselves,  and  it  is 
only  at  certain  seasons,  that  the  snowy  Tegions  and  upper  parts  of  the 
courses  of  the  great  rivers  can  be  visited.  Even  the  princibal  stations  are 
on  high  mountains.  The  Outf  is  higher  than  mount  Etna*  and  the  snow 
lays  deep  on  its  north  side,  generally  till  the  commencement  of  the  rains 
in  June;  the  mountain  is  then  shrouded  in  mist  and  clouds.  The  climate 
is  too  severe,  to  allow  an  observer  to  carry  on  his  operations  with  success, 
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before  the  3Qtb  April,  and  from  that  time,  to  the  end  of  May,  is  the  best 
season  for  the  work.    Also,  after  the  autumnal  equinox,  the  air  becomes 
dear,  and  the  atmosphere  is  favorable  for  vision,  until  the  middle  of 
October,  when  storms  of  snow,  render  the  station  untenable.  Therefore, 
to  these  two  perioas,  must  visits  to  the  ,<Mr  be  limited.    The  inconve^ 
niences  of  residing  on  such  a  stormy  ridge,  even  at  those  seasons,  are  con- 
siderable.  The  wry  of  the  wind  is  great,  and  the  cold  intense;  immediate- 
ly after  sunset  water  and  ink  are  frozen— and  our  followers,  who  were 
necessarily  much  exposed,  suffered  severely  from  the  cold :  the  ascent 
of  the  mountain,  was  long,  and  arduous,  and  the  grain  required  for  the 
followers,  for  a  period  of  ten  or  twelve  days,,  was  procured  with  great 
difficulty  from  the  distant  villages  in  Sinnor  and  Jubalr  and  it  is  to  be 
understood,  that  in  these  mountains,  between  the  B'higCraVM  and  SeU& 
fivers,  camp  equipage,  instruments,,  provisions^  and  every  thing  required, 
was  carried  on  men's  backs,  except  on  one  short  military  line  of  route,  where 
mules  lightly  loaded  may  occasionally  be  usecL  Sheep  it  is  true,  are  also, 
ased,  as  beasts  of  burthen,  in  the  higher  mountains,  but  they  carry  very  smal^ 
loadV-similar  inconveniences  and  limitations  as  to  the  season  of  residing 
onthenVoOTurdt  the  Irtgdnometrical  stations  of  Chamlpur,  Bairdt  and 
Surkunda,  in  a  less  degree,  and  in  a  still  greater  at  Kedar  Kanda  and 
Uchaidru,  which  are  higher  than  the  Chief,  in.  or  crossing  the  passes  over 
the  ever  sriowclad  Himalaya,  and  in  exploring  the  sources  of  the  great 
rivers  which  rise  in  their  deep  and  gloomy  chasms.   These  and  many 
ether  impediments  delayed  the  arrangement  of  this  memoir,  to  a  later 
period  than  I  could  have  wished,  and  I  must  be  allowed  to  state  soma 
circumstances  which  rendered  the  delay  unavoidable  on  my  part,  and  that 
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of  lieutenant  Herbert:  the  first  was  want  of  assistance:  two  young 
officers  of  engineers,  were  indeed  appointed  my  assistants,  and  joined 
me  in  1816,  but  their  services  were  soon  afterwards  required  with 
their  own  corps.   In  May  1817,  when  on  my  way,  to  the  source  of  the 
KlidgtraCM,  I  was  joined  by  Lieutenant  Herbert,  of  the  8th  Regt  N.  L 
who  had  been  appointed  my  assistant,  and  to  his  valuable  aid  I  owe 
miich.   He  accompanied  me  in  the  journey  from  Reital  to  the  source 
of  the  BhdgbaVkt.   After  the  rainy  season  of  that  year,  during  the 
Makratta  war,  Lieutenant  Herbert  joined  his  corps  with  the  centre 
division  of  the  army,  and  I  marched  with  the  reserve  to  Jeyp&r.  In 
April  1818,  we  returned  to  the  mountains.   In  October  1818, 1  was  obliged 
to  leave  them,  and  to  go  to  Calcutta,  in  consequence  of  a  dangerous 
disorder,  contracted  b  j  exposure  to  frequent  changes  of  climate,  in  the 
expedition  to  the  head  of  the  Ganges.    On  my  recovery,  I  went  to 
Indore  in  Malwa,  being  employed  on  military  duty,  and  after  an  absence 
of  nearly  two  years,  having  obtained  leave  of  absence,  I  again  visited 
Sekdranpur,  for  the  purpose  of  meeting  lieutenant  Herbert,  that  we 
might  jointly  prepare  thb  paper,  in  which  we  shall  endeavour  to  shew,  with 
as  much  accuracy  as  we  can,  the  heights  and  position  of  a  number  of  the 
Himdlaya  mountains.    It  is  incumbent  on  me  to  declare,  and  I  de  it  with 
much  satisfaction,  that  if  any  share  of  praise,  should  be  awarded  to  our 
labours,  by  far  the  greater  part  of  it,  is  due  to  the  skill  and  unremitting 
exertions  of  Lieutenant  Herbert,  who  carried  on  the  survey  alone,  after 
I  was  obliged  to  leave  the  mountains  in  October  1818.   The  instru- 
ments I  used  being  my  private  property,  I  left  the  most  valuable  of  them 
with  liim.   We  had  agreed  that  a  base  should  be  measured,  and  in  conso 
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^uence  of  my  unavoidable  absence,  this  laborious  and  difficult  task  was 
executed  by  Lieutenant  ITerbert  alone,  and  much  of  the  apparatus  was 
contrived  by  him,  and  executed  under  bis  inspection,  in  the  manner  he  has 
described.   The  whole  of  the  small  trianguiation  for  the  purpose  of  correct 
ing  the  stations  of  Chandptr  and  SurhmdUh  in  which  he  used  my  circular 
instrument,  was  his  work,  and  lie  shared  equally  with  me  in  the  trigonome-* 
tricaland  astronomical  observations  of  the  large  triangles,  at  such  stations? 
as  I  visited,  and  also  established,  as  we  had  agreed,  on  other  stations  judici- 
ously situated,  and  carried  on  operations  on  them—and  our  geographical 
knowledge  of  the  surveyed  country  has  been  much  extended  by  him,  not* 
only  in  carrying  various  route' lines  of  the  Jdhnabt  river  above  Ulti&oJ 
ghdti,  and  of  the  SeOej  above  Wongtt  (which  was  the  furthest  point  o*> 
my  research  in  that  direction  s  1816), but  ako  in  tracing  the'lWe'rSvel* 
to  iu  sources  in  the  snowy  range  ;  ascending  which,  in  October  1819,  he^ 
crossed  over  the  southern  ridge  of  <the  Himalaya-  by  the  GWreo*  pass,  cle*1 
vated  about  1 5,700  feet  above  the  sea.   Descending  thence/'  he  'came  upon ' 
the  valley  of  the  river  Baipa,  a  principal  feeder  of  the  Setlej,  originating 
in  that  cluster  of  high  peaks,  which  are  situated  in  a  re-entering  angle  of 
the  range  above  Jumnotri,  and  from  which  in  another  direction'  are  deri- 
ved the  more  eastern  rivers*   ftem  ifecohfluence  with  the  Setlej,  he  follow* 
ed  the  course  of  the  laUer  upward 'to  j&^<-  a  frontier  valley  of  the  Cftinese » 
territories.    Sh'pkee  is  in  latitude^        1 10  miles  below  Sfkptcee,  the^ 
Setlej,  which  by  the  Bhoteds  or  Tartar*  there,is  called' Sang  Jtfcg  Kanjia, 
(Kanptt  signifying  a  river)  receives  anodier  stream,  nearly  equal  iri  size, ' 
which  strange  to  say,  has  no  precise  name.  IC  'ib  some  times  designated  Spdtr,  • 
Maksang  Spa*,  beingftltf  iiaroeof'the  Purgunndh  it  flows  through,  and 1 
vol.  xiv.  3  E 
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Makmng  signifying  like  Kanpa,  a  river.  From  the  confluence  of  this 
river  with  the  Setlq>  he  proceeded  up  to  Lrfri,  a  frontier  village  of 
Ladac.  In  this  part  of  his  route  he  describes  the  mountains  as  entire- 
ly  clay  slate,  bare  of  verdure  and  with  little  snow,  and  evicfently  of 
inferior  elevation,  torn  all  which  may  be  inferred  that  he  was  at  this  time 
on  the  northern  face  of  the  great  range.  Having  no  particular  motives  for 
penetrating  further  and  the  season  being  advanced,  he  returned  from  this 
place  though  he  had  little  doubt,  as  he  says,  that  if  desirous  he  might  have 
proceeded  even  to  Leh  the  capital  of  Ladac.  The  road  being  described 
as  good,  and  the  people  not  manifesting  the  same  jealousy  as  those  subject 
to  the  Chinese  authority.  But  this  is  not  the  place  to  enter  into  geographi- 
cal particulars:  an  inspection  of  the  map,  and  comparison  with  those  which 
are  published  in  England,  will  shew  what  has  been  done  by  lieutenant 
Herbert  and  myself  in  rectifying  their  errors.  The  memoirs.  I  have, 
to  offer  may  be  conveniently  divided  into  the  following  subjects. — 1st  A 
description  of  the  principal  instruments  used  in  the  Trigonometrical  and: 
Astronomical  Operations,  and  in  the  measurement  of  the  base:  these  were; 

» ■. 

1.  -  A  portable  Azimuth,  altitude  and  transit  circle,,  made  by  Trough* 
ton:  this  with  some  other  valuable  instruments  from  his  private', 
observatory,  were  presented  to  me  by  my  relative. Mr.  W.  Hodgson, 
R  &  S.  before  I  was  appointed  to  the  mountain  survey.  The  con- 
struction and  uses  of  this  circle  are  described  by  the  Reverend  Mr; 
Woollaston,  in  his-  Fasciculus  Astronomicxts.  The  diameter  of  the  ho- 
rizontal and  vertical  circles  of  my  instrument, . are  each,  one  foot:  the 
former  b  divided  to  five  seconds,  and  is  read  by  two  opposite  verniers, 
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the  latter  by  means  of  micrometers,  and  is  calculated  to  give  elevations 
and  depressions  to  tiro  seconds.  On  the  horizontal  circle  the  divisions  are 
cut  m  brass,  and  are  very  fine,  but  so  close,  that  we  were  often  puzzled  to 
fix  on  the  exact  line  of  coincidence,  for  occasionally  three  lines  on  the 
vernier  and  limb  appeared  to  the  eye  as  equally  coincidmg:  but  in  such  cases 
we  take  the  mean,  and  when  there  is  time,  the  observations  are  sometimes- 
repeated  on  different  parts  of  the  limb— ^an  instrument  of  twelve  inches  is 
certainly  not  large,  hut  a  much  larger  could  not  be  carried  in  the  moun- 
tains. The  weight  is  fifty  pounds  t  with  the  two  cases  it  weighs  116 
pounds,  and  is  carried  in  the  hills  on  men's  hacks.  The  telescope  was  of 
twenty  inches  focal  length,  and  had  three  eye  pieces  of  the  powers  to  thirty 
or  forty  nearly,  and  the  wires,  ten  in  number,  being  five  vertical  and 
five  horizontal,  were  of  fine  spider's  web.  The  advantages  which  cir- 
cular instruments  possess  over  quadrants  or  other  portions  of  a  circle  are 
too  well  known  to  require  much  description.  They  can  be  more  accurately 
divided  than  the  latter*  and  are  capable  of  complete  reversion  in  every 
direction.  The  index  and  coll  inflation  errors,  are  determined  on  the  ob~ 
served  objects  themselves^  and  when  terrestrial  angles,,  or  the  pole  star  are 
taken,  it  may  be  done  before  expansion  can  have  any  effect  on  the 
instrument  Whenever  practicable*  the  circle  was  used  on  a  firm  pillar 
of  brick  or  stone  work  erected  for  it  As  to  the  adjustments,.and  levelling, 
tbey  were  always  performed,  as  usual  in  such  instruments,  by  the  ether 
level,  but  to  make  the  altitude  circle  describe  a  true  vertical,  I  used 
the  method  of  fiiseoUng  the.  pole  star,,  when  at  its  greatest  elongation, 
first  observing  it  by  direct  vision,  and  immediately  afterwards  its  image, 
with  the  faces  of  the  circle,  in  both  directions,  and  with  the  telescope 


AS  ACCOUNT  OP  THE 


reversed  in  fhe«  ysi;  lit'  tfea,  describes  a  true  vertical.  This  Terifica* 
tion  cannot  be  effected,  except  tori  ■  calm  nights.  The  circle  was 
used  by  Lieutenant  Herbert  in  taking  all  the  angles  of  the  small 
iriangulatiori,  attd:  ordering  that  it  was  then  iiecessarily  placed  on  a 
wooden  tripod  only,  ft  performed '  well-at  the  great  stations,  BtlviUe,  the 
Chur,  Baird rand  Surkwida,  it  had-  a  firmer  rapport.  All  the  observa- 
tions, as  well  horizontal 1  terrestrial  angles,  as  of  altitudes  and  AzimutftSi  were 
determined  by  us,  both  by  the  single  and  double  elongations  Of  the  pole 
stari  and  at  the  principal  station  of  Belmlle,  with  great  care;  and  I  trust 
with  as  much  truth' as  it  is* possible  to  take  them,  with  an  instrument  of 
moderate  dimensions.  The  altitudes  of  the  peaks  were  observed  at  several 
places,  and  at  different  seasons  and  the  mean  taken,  except  where  a  depres- 
don  had  been  observed.  As  the  stations  are  far  distant  from  each  other, 
it  is  evident,  that  the  elevations  aiid  depressions  could  not  be  taken  at,  or 
very  near,  the  same  time,  with  the  same  instrument,  but  when  they  were 
observed,  the  circumstances  of  weather,  were  not  very  dissimilar,  and  it  1s 
hoped  that  the  ratio  of  terrestrial  refraction  deduced,  is  sufficiently  near 
the  truth  for  answering  the  practical  ends  of  the  survey.  As  an  bistro- 
ment  for  taking  zenith  distances,  the  circle  answers  very  wettY  when  shel- 
tered from  the  weather,  but  on  the  exposed  peaks  of  the  grand  stations,  we 
could  not  avail  ourselves,  as  we  wished,  of  its  powers,  t  lost  mucb  time  at' 
the  (Mr,  in  trying  to  do  so,  bdt  the  winds  by  night,  were  so  boisterous,  that  it 
was  impossible  to  keep  the  adjustments  perfect,  and  to  use  it  in  a  tent,  which 
is  in  continual  danger  of  being  blown  away,  distracts  the  attention;  at  the 
station  of  Behille  in  the  plains,  where  I  was  more  at  my  ease,  I  made  toler- 
ab'y  good  observations  for  latitude,  with  the  altitude  circle,  though  not  so 
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good  as  I  ought  to  have  done:  some  of  the  best,  I  think,  are  those  made 
on  the  pole  star  when  in  the  meridian,  by  observing  at  the  same 
time  its  elevation,  by  direct  vision,  and  by  reflexion  in  quicksilver,  by 
depressing  the  telescope,  then  reversing  the  instrument  quickly,  the  same 
is  repeated,  and  eight  readings  are  obtained  by  the  opposite  micrometers: 
after  this  method  occurred  to  me,  I  had  only  an  opportunity  of  trying  it  on 
one  night,  after  which  cloudy  weather  came  on,  and  prevented  the  reflect- 
ed image  being  satisfactorily  seen.  Where  the  pole  star  is  higher  than  it  is 
here,  I  Uiink  very  good  latitudes  may  be  thus  taken :  but  at  Bduille  the 
latitudes  were  generally  taken  by  Lieutenant  Herbert  and  myself, 
with  the  reflecting  circle,  as  it  was  proper  that  the  same  instrument  should 
be  used  at  both  extremes  of  the  arc. 

it 

%    A  theodolite  made  by  Berge.  This  instrument  is  the  property  of 
government,  and  was  lent  for  Lieutenant  Herbert's  use.    As  the  telescopes 
were  necessarily  of  small  power,  and  the  verniers  only  .shewed  single  minutes, ' 
this  theodolite  though  good  of  its  kind,  was  only  used  when  the  circle  was 
otherwise  employed,  or  could  not  then  be  transported.  Lieutenant  Herbert 
made  the  most  of  its  limited  powers,  and  as  the  eye  may  estimate  a  less  • 
quantity  than  a  whole  minute,  he  always  repeated  the  horizontal  angles  on 
different  divisions  of  the  limb:  he  was  obliged  to  observe  the  angles  at  the 
remote  and  lofty  stations  of  Kedar  Kdnta  and  UcIicdaiH,  with  the  theodo- 
lite only,  which  will  account  for  the  sum  of  the  three  angles  between  those 
two  stations,  and  those  of  the  (Mr,  Bairdt  and  Chandpur,  differing  from 
180.  rather  more  seconds  then  they  ought,  though  less  than  might  have 
been  expected ;  as  will  be  seen  in  the  notes.    But  when  there  is  an  oppor-  , 
vol.  xiv.  3F 
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tunily,  the  circle  will  be  taken  up  to  Kedar  Kdnta  and  UchataHL  The 
former  is  12,589  and  the  second  14,142  feet  higher  than  the  sea. 

3.  A  reflecting  circle  made  by  Trouohton  and  marked  No.  44.  I 
did  not  receive  this  particular  instrument  from  Mr.  Tboughton  himself,  but 
purchased  it  in  Calcutta;  though  substantial  and  perfect  in  all  respects, 
it  does  not  appear  to  me,  to  have  so  high  a  finish  as  the  more  modern  cir- 
cles of  this  construction  made  by  that  excellent  artist,  and  though  it  is 
rather  larger,  I  suspect  it  may  be  somewhat  inferior  to  them.  Every 
person  conversant  with  reflecting  instruments,  knows  the  advantage  which 
circles  have  above  sextants,  and  it  is  needless  to  mention  it  here.  When 
the  altitudes  of  stars  were  observed,  we  always  took  them,  on  different 
nights,  on  alternate  arches  of  the  circle,  and  the  sun  in  the  same  manner: 
the  pole  star  only  can  be  observed  on  both  arches  on  the  same  night:  some 
times  indeed  when  a  star  could  not  be  taken  on  both  faces,  the  index  error 
was  used,  but  always  with  reluctance.  When  the  weather  allowed  of  it,, 
the  stars  were  taken  north  and  south  of  the  zenith,  as  equally,  as  to  number 
and  altitude,  as  circumstances  allowed.  It  will  be  seen  by  the  lists,  that 
the  observations  for  latitude  have  been  very  numerous.  They  were  taken 
with  great  care :  no  glass  roof  was  used  over  the  mercury,  when  it  was  pos- 
sible to  dispense  with  it :  the  closest  corrections  for  precession,  aberration, 
nutation,  and  for  refraction,,  according  to  the  state  of  the  atmosphere,  were 
applied  to  tlie  altitudes,  which  were  faithfully  noted.  With  regard  to  re- 
fraction, the  quantities  directed  by  the  tables  corrected  for  the  barometer 
and  thermometer  were  applied,  but  as  it  is  not  impossible  that  there  may  be 
peculiarities  in  the  atmosphere  on  lofty  mountains,  which  the  usual  rules  will 
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not  correct,  we  were  anxious  to  divide  the  observations  on  both  sides  of  the 
zenith  as  mud)  as  might  be,  though  that  could  not  always  be  effected.  Those 
observers  who  fancy  they  can  determine  latitudes  with  portable  reflecting 
ijistruments  to  the  exactness  of  a  second  or  less,  will  be  surprised  to  sec 
the  discrepancies  which  our  lists  present,  even  at  the  Behnlle  station,  where 
we  were  not  vexed  by  tempests  and  mists.  It  will  be  seen,  that  some  of  the 
results  vary  10,  12,  15  and  more  seconds  occasionally  on  both  sides  of  the 
mean ;  but  when  it  is  considered  that  in  an  instrument  of  six  inches  radius, 
twenty  seconds  is  a  very  small  space,  being  only  the  part  of  an  inch, 
difficult  for  the  maker  to  divide,  and  perhaps  more  so,  for  the  observer  to 
read,  and  that  the  telescopes  are  of  small  power,  it  seems  hardly  Warranta- 
ble to  suppose  that  any  number  of  reflections  can  reduce  the  uncertainty  to 
less  than  five  or  six  seconds,  nay  perhaps  doable  that  quantity.  Indeed 
if  small  instruments  are  capable  of  this  accuracy,  they  do  more  than 

considering  their  size,  can  proportionably  be  expected  from  them,  when 
we  see  that  observations  for  latitude  made  with  the  moit  perfect  zenith 
sectors  of  five  and  eight  feet  radius,  and  used  by  such  skilful  observers 
as  Colonels  Mudoe  and  Lambton,  vary  in  some  instances  as  much  as  eight 
seconds  from  each  other,  and  by  referring  to  the  notes  of  those  distin- 
guished astronomers  Messrs.  Dblambre  and  Mbchain,  who  in  the  great 
survey  of  the  French  meridian  used  the  repeating-  circle,  it  will  be  seen 
that  the  results  of  observations  for  latitudes  taken  from  the  same,  and  by 
different  stars  and  on  different  nights,  did  occasionally  differ  from  each 
other,  twenty  and  even  thirty  seconds:  though  in  the  use  of  the  re- 
peating circle,  these  casual  discrepancies  are  no  doubt  rendered  of  little 
or  no  consequence,  in  the  mean  given  by  the  very  great  number  of 
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observations,  which  the  peculiar  construction  of  that  instrument,  enabled 
the  French  astronomers  to  take  with  great  facility  in  a  comparatively  short 
time.  On  account  of  its  portability  and  extensive  power,  I  think  the 
repeating  circle,  improved  as  its  construction  now  is,  by  Mr.  Troughton, 
would  be  an  excellent  instrument  to  employ  in  mountain  surveys :  though 
it  is  true  that  some  extra  calculation  is  requisite  to  reduce  the  oblique 
angles  of  objects  not  of  the  same  apparent  altitude. 

Our  English  circles  give  the  horizontal  angles  directly,  and  no  correc-" 
tion  is  necessary,  but  when  they  are  of  great  power,  they  are  very  heavy 
and  difficult  to  carry  in  the  rugged  mountains,  and  require  firmer  suppor- 
ters than  we  can  always  conveniently  make  for  them.  With  regard  to 
Trough-ton's  reflecting  circle,  it  is  certainly  an  admirable  instrument,  and 
above  all  others,  well  suited  to  the  purpose  for  which  it  is  intended,  i.  e. 
the  taking  of  lunar  distances  at  sea  or  on  shore,  as  well  as  for  taking  alti- 
tudes. It  may  be  thought  that  we  were  not  so  successful  in  making  use 
of  its  powers  as  we  should  have  been,  but  it  will  be  seen  by  the  close 
accordance  of  the  observations  of  latitude  made  with  it  at  Sehdrartptir, 
by  Lieutenant  Herbert  and  myself,  that  if  we  could  have  been  as 
well  satisfied  wHh  the  results  taken  in  the  mountains,  we  might  have 
dispensed  with  measuring  the  base.  At  Sehdranpur  we  could  observe 
at  our  ease,  and  the  temperature  was  equable,  but  on  the  CMtf  the 
case  was  widely  different,  and  I  am  much  inclined  to  think  that  the 
great  difference  of  temperature  between  the  two  places  altered,  by 
the  eflbet  of  the  contraction  of  tbe  metal  of  ' the  circle,  its  identity,  if 
1  may  be  allowed  so  to  term  it.   On  the  C/iur  the  cold  at  nights  was  so 
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severe  that  we  were  obliged  to  keep  fires  in  our  small  tents,  while  on  the 
out  side  our  ink  was  frozen,  and  unluckily  we  did  not  think  of  the  precau- 
tion of  keeping  the  circle  as  nearly  as  we  could  at  an  even  temperature,  by 
Jcaving  it  on  tlie  out  side  of  the  tent  when  we  had  read  off  the  angle.  On 
J.he  contrary,  as  soon  as  we  had  observed  the  meridian  altitude  of  a  slar,  and 
registered  it,  we  laid  down  the  circle  in  the  heated  tent,  until  it  was  time  to 
take  another  star,  and  as  that  operation  necessarily  took  up  some  time,  the 
.limb  and  verniers  being  of  different  sorts  of  metals,  might  possibly  expand 
and  contract  in  contrary  and  uncertain  directions,  and  cause  error.  Such 
may,  or  may  not  be  the  cause,  and  in  justice  to  the  instrument  I  state  these 
circumstances,  though  I  should  think  there  is  no  need  to  make  suppositions, 
which  may  appear  forced,  when  it  is  considered,  that  the  radius  of  the 
'  reflecting  circle  is  only  six  inches,  and  that  exact  reading  by  candle  light 
-is  not  to  be  expected,  and  that  there  m  a  great  difference  between  observing 
calmly  in  the  plains,  and  on  the  ridge  of  a  stormy  mountain,  }  1,529  feet 
above  their  level.   At  Bairdt  also  the  temperature  differed  from  that  at 
the  (Mr  and  SekdranpUr;  to  say  nothing  of  the  possible  uncertainties  of 
-celestial  refractions  on  the  two  mountains. 

> 

......       i  , 

For  observing  the  eclipses  of  Jupiter's  satellites,  and  thence  determining 
the  longitude  of  the  first  meridian,  I  used  an  achromatic  refracting  telescope 
of  forty-two  inches  focal  distance,  and  2*7  inches  aperture:  it  was 
made  by  Dollond,  and  had  rack  work  and  every  adjustment.  It  was  my 
own  property.  Lieutenant  Herbert  used  one.of  the  same  dimensions,  be- 
longing to  government,  it  had  no  rack  work,  but  was  a  good  instrument, 
and  also  made  by  Dollond:  he  had  also  a  good  chronometer,  public  pro- 
vox-  xiv.  3  G 


Digitized  by  Google 


208 


An  account  op  the 


perty,  made  by  Baraud,  and  I  had  three  very  fine  ones,  my  private  property, 
made  by  Brockbavks  and  Molineux.  The  list  of  longitudes  annexed  is 
important,  as  the  first  meridian  is  settled  from  twenty-four  immersions  and 
emersions  of  the  first  satellite,  being  a  much  greater  number  of  observations 
than  have  I  believe  ever  been  taken  in  the  upper  provinces,  to  fix  so  interest- 
ing a  point.  It  was  known  to  the  late  Surveyor  General,  Colonel  Cole- 
Brooke  several  years  ago,  as  well  as  to  myself,  that  the  longitudes  assigned 
to  Haridwar  and  several  places  in  RoluU'hand,  by  Mr.  Reuben  Burrowes, 
were  too  far  to  the  west  by  about  seven  miles.  The  name  of  Burrowes 
deservedly  stands  high,  as  a  learned  mathematician,  as  well  as  an  expert  astro- 
nomer, but  it  is  many  years  since  he  took  his  observations  in  Ttohilcliand,  and 
at  that  time  the  astronomical  tables  were  less  perfect  than  at  present,  and  Mr. 
Burrowes  used  a  telescope  of  small  power,  and  I  believe  took  a  vefy  small 
Dumber  of  observations  of  the  satellites  in  comparison  with  ours*  I  do  not 
presume  to  disparage  the  operations  of  »  distinguished  an  astronomer,  so  far 
as  his  means  of  accuracy  admitted,  but  it  is  well  known  that  the  due  obser- 
vation of  the  eclipses  of  the  satellites,  and  thence  determining  differences  of 
longitude,  is  by  no  means  difficult  to  any  person  moderately  skilled  in  practi- 
cal astronomy,  so  that  those  who  have  the  best  modern  instruments  and 
tables,  and  can  take  the  greatest  number  of  good  sights,  can  give  the  most 
accurate  results. 

* 

*  r 

The  pyramid  which  I  built  at  the  trigonometrical  station  on  the  Ch&r  in 
1816,  is  the  first  meridian : — 
Its  longitude  being  77.  28.  3& 
Its  latitude  30.  50.  36. 
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Height  above  the  sea  11,539  feet, 
but  the  highest  rocky  point  of  the  mountain  is  350  feet  higher  than  the 
observatory. 

As  to  barometers,  we  were  deficient  in  those  useful  auxiliary  instruments, 
those  we  had,  being  frequently  broken :  it  is  obvious  that  barometrical  deduc- 
tions cannot  be  put  in  competition  with  geometrical,  conducted  as  the 
following  were: — and  that  they  cannot  be  used  on  the  great  snowy  peaks 
which  arc  not  to  be  ascended.  No  barometrical  deductions  are  admitted 
into  lliis  paper,  except  the  height  of  BeluUle  or  Sehdranpur  above  the  sea, 
as  there  was  no  other  method  of  determining  it:  I  believe  it  to  be  near  the 
truth,  probably  erring  in  defect  rather  than  excess.  I  may  mention  however 
that  by  co-temporary  observations  with  two  barometers  by  Lieutenant 
Herbert  on  the  C7wr,  and  myself  at  Sehdranpur,  the  difference  of  level 
comes  out  1 1,581  feet,  the  true  or  geometrical  height  being  by  elevation  and 
depression  11,529  feet,  a  trifling  difference,  attributable  perhaps  to  chance. 
We  made  those  barometers  out  of  common  weather  glass  tubes  and  filled 
them  ourselves.  We  frequently  amused  ourselves  by  taking  differences  of 
level  by  the  method  of  observing  the  boiling  point  of  water  as  shewn 
by  the  thermometer;  this  when  common  thermometers  are  used,  is  of  course 
only  an  approximation,  but  even  with  those  short  and  imperfect  intruments 
may  occasionally  be  of  comparative  use.  The  results  were  often  surpri- 
singly dose,  and  the  greatest  error  we  noted,  was  once  about  four  hundred 
feet,  on  a  true  difference  of  altitude  of  7000:  one  might  expect  it  to  be  far 
greater  when  it  is  considered  what  a  small  quantity  one  degree  oiFarenheit 
is  on  a  thermometer  of  eight  or  twelve  inches  long.   I  think  that  Dr. 
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Woolaston's  improved  thermometer  will  supercede  the  mountain  barome- 
ters altogether.  It  has  every  advantage.  I  may  here  mention  that  on  the 
20th  of  June,  1816,  when  in  the  snowy  pass  in  Kaiiaur,  it  occurred  to  me 
to  put  the  thermometer  to  this  use,  which  I  did,  and  the  next  day,  after  cross- 
ing over  the  ridge  of  the  Himdlaya,  I  mentioned  the  circumstance  in  a  letter 
to  England,  and  observed  the  advantage?  to  be  derived  from  it,  if  thermo- 
meters could  be  made  portable,  with  a  sufficiently  long  scale.  I  was  quite 
ignorant  then  of  Dr.  Woolaston's  instruments,  or  that  a  thermometer  had 
ever  been  thought  of,  as  a  proper  instrument  for  measuring  heights,  and  in- 
deed it  is  very  strange,  how  little  it  has  hitherto  been  applied  to  the  purpose. 

4.  The  chain  which  was  used  as  a  standard  of  comparison  in  the  mea- 
surement of  the  base  was  made  for  me  by  Troughton.  It  is  of  steel, 
one  hundred  feet  in  length  at  the  temperature  of  62.  and  is  composed  of 
twenty  links,  each  being  five  feet,  they  are  strong  and  little  liable  to  bend. 
It  has  the  usual  apparatus  of  forks  and  pins  to  keep  it  stretched,  and  index 
plates,  intended  to  be  fixed  to  a  stand,  to  mark  the  termination  of  each  chain's 
length.  I  much  regret  that  I  had  not  two  such  chains,  that  one  might  be 
used  in  the  measurement,  and  the  other  kept  as  a  standard,  but  as  there 
was  only  one,  it  was  thought  best  to  use  it  only  as  a  check  on  the  cedar 
rods,  as  is  fully  detailed  in  the  sequel. 

The  above  are  the  principal  instruments  used  in  the  trigonometrical  and 
astronomical  operations  of  the  survey,  intended  to  determine  thepositionsof 
the  snowy  peaks,  but  in  tracing  the  numerous  routes,  and  filling  up  the  interior 
of  the  map,  various  instruments,  adapted  to  the  purposes,  were  employed, 
of  which  it  is  not  necessary  to  give  detailed  descriptions. 
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I  shall  here  conclude  tliis  introductory  notice,  which  I  am  aware  is  al- 
ready too  prolix,  and  that  from  an  anxiety  to  exhibit,  as  well  the  advantages 
wc  enjoyed,  as  the  difficulties  to  which  we  were  subjected,  in  the  course  of 
the  survey,  several  repetitions  occur:  still  I  hope  these  will  be  excused,  for  in 
settling  finally,  which  it  is  hoped  the  present  operations  (combined  with  Cap- 
tain Webb's)  will  do,  the  heights  of  some  of  the  principal  Himalaya  peaks, 
a  point,  on  which  even  so  great  an  authority,  as  De  Humbolt,  has  fallen 
into  error,  we  have  imagined,  that  we  could  not  be  too  explicit  in  describ- 
ing the  instruments,  and  in  detailing,  not  only  our  original  observations,  and 
the  methods  of  calculation,  but  even  the  several  steps,  of  the  process  itself, 
from  which  the  results  are  deduced.  We  have  bben  aware,  that  it  is  only 
tills  full  and  candid  disclosure,  in  which  many  things  are  met  with  that 
might  have  been  glossed  over,  that  can  give  a  conclusion  of  so  much  interest, 
any  weight ;  and  while  we  deprecate  the  theorists  pronouncing!  too  decided- 
ly  on  the  value  of  results,  which  may  appear  to  him,  much'  tod  discordant, 
we  feel  confident  that  in  the  eyes  of  the  practised  observ  er,  who  will  consider 
the  nature  of  our  instruments,  and  the  difficulties  with  which  we  had  to 
contend,  these  very  discrepancies  will  prove  our  strongest  claim  to  his 
confidence. 

! 
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1.  BehiU»t—Bf  Captain  Hodgiow. 


Date. 

Sun  or  Star. 

With  what  Instrument. 

1616,  Nurember, 

1 

°     •  ■> 
29  57  16 

Reflecting  Cbcle. 

2 

111 

0 

110 

10 

137 

• 

. .  . 

12 

16*5 

20 

007 

• 

21 

20-7 

IS 

18  8 

23 

03-7 

20 

■ 

56  55-7 

27 

57  11-4 

6 

12-7 

Circular  Instrument. 

12 

16-7 

• 

21 
6  ft  7 

■ 

56  56-7 

57  20  7 
03-7 
06  tt 

■ 

08  0 

11  ft  12 

105 

0  ft  7 

106 

11  ft  13 

107 

0  ft  7 

27  8 

12  ft  13 

035 

1  ft  2 

15-2 

Reflecting  Circle. 

4  4  5 

117 

C  ft  7 

152 

11  ft  12 

27« 

13  ft  14 

147 

17  ft  18 

030 

21  ft  22 

56  54  6 

10  ft  20 

57  02-7 

26  ft  27 

09-2 

1817,  Jmn*ryy 

24  ft  25 

105 

27  ft  20 

16  5 

31  ft  1  Feb. 

22-2 

September, 

24 

12-6 

October, 

2 
3 
7 

no 

160 
002 

11 

05-6 

8  &  9 

07  7 

10  ft  11 

008 

Nofember, 

i  ft  a 

08  2 

October, 

31 

023 

- 
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Latitude  of  Befo/ttr,— Continued. 


1817,  November, 
October, 

NoTember, 


5 
S3 


Sun  or  Star. 


With  vhat 


Polaris,. 


Sun, 


o 

i 

■* 

on 

*y 

0/ 

048 

01*8 

04-5 

144 

07-5 

08-6 

13-0 

000 

10-4 

15-8 

56 

533 

47 

085 

56 

50-5 

57 

15-5 

50 

65-5 

29 

57 

09-5 

Reflecting  Circle. 
Circular  Instrument. 

Reflecting  Circle. 


1818,  Noiember,  20 


December, 


93 

86 
87 


T 

'1 


r  ►  *■•  •  «  •  •  • 


|l  y  Fegasi,  

*  Cassiopeia;, .... 
a  Polaris,  

Sun's  lower  limb, 
a  Pegasi, ... 

y  Pegasi,  

a  Cas>iopeise,  

*  Polaris,  

a  Cassiopeia*, 

Sun's  upper  limb,. . . 
r  Pegasi,  

*  Cassiopeia, . .  -  

«  Polarfc,  

y  Pega&i,  

at  Cassiopeia;,  

a  Polaris,  

Sun's  upper  limb,  . . 

Ditto,  

Sun's  lower  limb, . . . 

ot  Ceti,  

«  Persei,  ■ 

Sun's  lower  limb, . . 

«  Ceti,  

a  Persei,  

a  Polaris,  

Son's  upper  limbos 


29  57  15-0 
2d  "8 
187 

09-  7 
10  6. 
174 
18-9 
51-3 

10-  5 
32-5 
25-3 
034 
01-6 

04-  1 
50  54  * 
57  HO 

11-  0 
250 
30-5 

05-  3, 
01-5 
10-1 
OS  8 

56  58  7 

57  23  1 
171 


56 
57 


Reflecting  Circle. 
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Latitude  of  Continued 


&«n  or  Star. 

With  ithat  Instrument. 

161S.  De:.:mbcr, 

•  -  . 

!*  . 

8 

::::::: 

CapclU,  

SunY  lower  limb,  . . 

Hen, 

29  57  22  5 
4.V4 
291 
36  47-2 
51  0 
87  20  0 
,  178 
05-9 

29  57  118 

lletietting  Circle. 

t 
■ 

I 

2.  The  CAfir ,— By  Ceptain  Hodg»#n. 


1S1G, 


a 
30 


/3  Leonts, 
Polirfj, 
AUlr#.; 


AlfcofSan,. 
Or.  Mer.AU.0f,  San, 


Mean, 


01  5 
087 
268 
32  5 
23  1 
110 
010 

os  y 

030 
21  0 
01-0 
175 
17  5 
05  5 
05  5 

15  9 
SI* 
15» 
21  i 

16  3 

\as 

00  2 
00  2 
008 
00  8 
14  I 
14  2 
257 
25  7 
214 
21  4 


Reflecting  Circle. 


30  50  13  7 
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Latitude  of  tb«  Ch&r',— Continued. 
By  Lieutenant  Hiunt 


1817,  October, 


Sun  or  Star. 


13 


16 


Sinus,. 


Polar  Star, . 


•  Ceti,. 
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30  60  24% 
22-3 
12-1 
24-6 
19-4 
23  8 


30  SO  211 


30  50  18-0 
31-8 
41 -7 
:  34  0 
,  00  5 
1  00-6 
265 
30  4 
28-4 
386 
120 
148 
'  130 
25-7 
20-fl 
30-5 
284 

.  in 

IB  l 
197 
258 
368 


1  150 
271 

256 

26-  2 

27-  9 
25-4 

'  29-8 
301 
125 
123 
04-9 
18  8 

•  26-1 


30  50  22-6 
30  50  07-7 


With  shot  Instrument. 
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I^titnJo  of  (be  Chur, — Con  tinned. 


1817,  October, 


16 


IT 


«  Ceti,.. 


B,..,.. 


Sun,. 


30  49  58-7 
50  04  8 
4Q  S3-6 
50.  151 
00-5 
OB  1 

14-  8 
211 
98-0 
17-4 

15-  4 
158 
11-9 
130 
06  3 


50  5Q  111 


50  50-7 
382 
330 
887 
13.8 

18-  4 

19-  7 
208 
535 
25-4 
28« 
191 
33  1 

,  264 
217 
132 
15  9 
126 

I  13  1 
261 
10  * 
172 
15-7 
2*5 
17*5 
17-9 


30  50  23  7 


30  5Q  28-0 
25  3 
20-7 
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Latitude  of  the 


1817,  October, 


Sun  or  Star. 


Sim, 


With  Khat  Instrument 


30  60  18-3 
15-8 
49  58  1 
131 

030 


30  50 

150 

30  bO 

191 

193 

17  4 

138 

230 

219 

35  5 

262 

»7-3 

99  9 

17* 

24  7 

33  1 

23-5 

1S4 

189 

Sextant. 


I      30  50  22  2  f 


RECAPITULATION. 

The  latitude  by  Sirim  w, 
Volar  Star, 

a  Ceti, 
Tie  Sun  16tb, 
Ditto  17th, 
Ditto  18th, 


30  50  21-t 
22» 
111 

23-7 
ISO 


Mean  of  108 


30  50  20-4 
S.  of  Pyramid  +  02  I 

30  50  22  5 


Polar  Star, 
fx.  Unas  Majoris,  . 
a  Scrpentis,  

An  tare*,  

•  Libre,  

&  Ursc  Mdjori*,.. 
«  Sorpcntrt,  


°  »  •  I 
30  60  33-7 

270 

49  48-5  I 

50  16-5 
01-7 
21  6 
18*8 
155 


Rdlcctioe  Circle. 


■ 
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Ah  account  of  the 


Latitude  of  the  Ckur',— Continued. 


Date. 


1817,  October, 


18 


y   msi  awui»,  ....  .... 

Polar  Star, 

Spies, 
*>  Urea; 

*  Libre,  

0  UrecMinoris,  

*  Serpenti*,  

*i  Ursa:  Majorif,  .... 
a  Libre,  

&  Dm  Minor*,  .... 

ijCrpCuUSy    •  »•  •  •  •  • 

Antares,  

a  Hecculis,  

a  Ophiochi,  

y  Dracoflit,  

y  Aquilc,  

a  Ditto,  

Spica,  

♦>  Una?  Majorii,  

«  Libne,  

0  Una  Miaorit,.  . . . 
«  Serpeatia,  

Antares,  

«  Herculia,  

«  Opbiucbi,  

y  Draconis,  

«  Aotiila, 

Place  of  obaerr.  S.) 
of  Vjnoitl, ....  J 


With 


49 

50 


SO'  44  7 
US 
13  8 
024 
107 
449 
440 
44* 
Ml 

643 

11  3 
180 
17-3 
31  « 
M'4 
443 
49  68-7 
£0  07  0 
06  9 

49  58  4 

50  486 
184 
08-9 
0715 

368 
97  1 

99  9 
13  1 
11  6 
199 

30  60  1C-3 
+  021 


30  SO  18  3 


3.     Birr  at. 


April, 


30 
2 


*  Hytbap,  ...... 

ftiguliU,  .. 

Spira,  

Antares,  

Regulus,  

at  Serpen!  i«,  . . . . 
«  OphincM,  . . . 
0  Ursa:  Minoris, 


30  34  101 
028 
34-5 
31-6 
100 
050 
176 
101 


Reflecting  Circle. 
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1817,  April, 


i 

6 


14 

15 
10 


17 


Sim  or  Start 


«  Polaris, 


y  Ursa;  MajorU,  

a  Ditto,  

»i  Ditto,  

y  DrsCODU,  

a  Hydro,  

Antarea,  

a  Libre,  

Regutaa,  

a  Serpentis,  

«  Urw  MajorU,  . . .. 

y  Ditto,  

n  Ditto,  

t  Draconis,  

*  Ursa;  Majoris, ... 

*  Polaris,  

y  Uresc  Majoris,  . , , , 
Keg  u  lug,  

a  Ursas  Majoris,  . .  , 

0  Ure.Mii.oria,  .... 

»  Polaris,  

y  Ursa*  Majoris,  

»  Ditto,  

Splca,  

Reeulus,  

«  Ureae  Majoris,  

■  Polaris,-  


-y  Urea*  Majoris, 
n  Ditto, ........ 

*  Hydra*,  

R<gulus,  

«  Libra*,  

a  Serpentis,  

fi  Ursa.  Minor  is, . 
a  Ursa  Majoria, . 

Spica,  

0  Leon  is,  

a  Serp-'iitis,  

at  Opl.iuchi,  . 

H  Ur*a»  Minoris,  . 

a  Polaris,  


VOL.  XIV. 


•n  Ursa;  Majoris,  ..... 
a  Hydra:,  

3  K 


SO  34  28- 1 

36-  7 
38-7 

19  0 

a«-6 

37-  7 
17  0 
30-7 
80-3 
19-3 
148 
31* 
27-2 
341 
41-9 
34-9 
30-3- 
52  4 
103 
303 
27-5 
48*3 
387 
560 
021 
31  1 
30'4 

24-  8 
16-3 
33-7 
20  9 
32-7 
43  1 
147 
31-2 
240 
30-9 
43-7 
41-3 
49-8 
11-3 
073 
423 
53-8 

25-  1 
291 
24*8 
477 


33 


Reflecting  Circle. 
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Alf  ACCOUNT  OF  THE 


latitude  of  Bairat,— Continued. 


Date. 

Sun  or  Stat. 

p 
i 
i 

W$h  mfarf  Instrument. 

1817,  April, 

17 

lli-gulus,   

a  Unas  Majoris,  

•    •  • 
30  34  04-4 
36-0 
29-6 
44S 
35-9 

Reflecting  Circle. 

Mran, 

90  34  26-9 

October, 


ID 


21 


22 
23 


24 


2* 

27 
28 

29 


•  •  *  .  .  .  * 


V  Pegasi,  . . . 

•  Cassiopeia!, 
a  Polaris,  . 

Son*i  upper  limb, 

*  Cephei,  

V  Pegasi,  

«  Polaris,  

Son's  lower  limb,. 
Aquarii,  


egasi. 


Casjiopei*,  

Polaris,  

Sun's  lower  limb, . . 
Ditto  upper  limb, 

*  ^VRttlj  •••••• 

«  Cephei,  

Sun's  lower  limb,. . 

a  Cephei,  

«  Pegasi,  

y  Pegasi,  

*  Polaris,.... .,,  . 
Sun's  upper  limb,. 
Ditto  lower  limb,. 
Ditto  Ditto,  

0  Cephei,  

a  Aqarii,   . 

Sun's  lowpr  limb,.... 

«  Cephei,..  

«  Aquarii,  

*  P*g«i,  

V  Ditto,  

a  PoUris,  


Mean, 


30  24 


271 
01-0 
ISO 
M-3 
35-0 
09  6 
448 
630 
00  O 
19  2 
57-9 
01-5 
59-0 
41-8 

582 
18  8 
M-3 

19-  8 
551 
09  1 
00-3 

S3  116 
53-2 
560 

20-  0 
56-2 
51'5 
14  5 
539 
20-3 
16-8 
099 


23 
24 

23 

24 

23 
24 

23 


24 
23 
24 
23 
24 


24 


24 

23 
24 


Reflecting  Circle. 


30  24  04  6 
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Latitude,— Continued. 

5.  Whartu. 


Date. 


Sun  or  Star. 


f^^tth  inftt  €91$+ 


1819,  June, 


17 
18 


a  Libre,  

jS  Urs*  MioorU,  

„  Urue  Majoris,  

Ditto,  

Ditto,  

Ditto,. ...  ........ 

*  Libra,  

Ditto,  , 

Ditto,  

£  Urs^Minorfs,-. ..... 


£  UrsaeMiuorif,.... 


c  Libre, ...»  ...... 

Mean. 


31  14  44  7 
40-0 
45  0 
«l-8 
34-8 
83-7 
31-* 
3*2 
532 
SB  G 
390 
60S 
40  6 
467 
411 
430 
31  8 
331 
900 
360 
53  6 
37-3 
S3  5 
322 

'  >  «M 
479 

43  7  4 

46-5 


Raflcctipg  Circle. 


31    14  38  0 


RECAPITULATION. 

P    •  • 

1.  BehiUe,..., by  Captain  Hodgson,  29  57  09-5 

—  Linu tenant  Herbert,   11-8 

2.  The  CW,  —  Captain  Hodgson,   30  50  13-7 

—  Lieutenant  IIfrbert,  (Sextant)  22-5 

—  Ditto,      (Reflecting  Circle)  18-3 

3.  Unfit). ...      ....    ....        ....        ....  30  34  20'2 

4.  Surkwufa,     30  24  04-6 

5.  Whartky   ....  ....  31  14  3S*Q 
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Longitude  of  the  1st.  Meridian  of  tlx  Survey. 


The  methods  resorted  to  for  determining  longitudes  being  rather  less 
susceptible  of  accuracy  than  those  for  determining  the  latitude,  it  has  been 
deemed  adviseable  to  reduce  all  the  observations,  made  for  the  former  pur- 
pose,  to  one  point  Having  thus  obtained  a  mean  result,  the  differences  of 
longitude  of  the  various  places  of  the  survey  being  applied  to  it,  their 
absolute  longitude  from  Greenwich  becomes  known. 

It  is  not  our  purpose  here  to  enter  into  any  comparison  of  the  relative 
degrees  of  value,  which  the  several  methods  of  determining  this  point  may 
possess.  It  may  be  sufficient  to  state,  that  finding  in  practice,  the  immer- 
sions and  emersions  of  Jupiter's  satellites,  as  compared  with  the  nautical 
almanack,  afforded  us  very  close  results,  and  being  in  possession  of  instru- 
ments fully  equal  to  such  a  course  of  observations,  we  have  naturally 
leaned  to  them,  not  omitting  however  any  opportunity,  when  in  a  con- 
venient place,  of  making  also  other  observations.  It  would  be  no  doubt 
desirable  that  t|iese  should  be  compared  with  others  made  at  a  place,  the 
longitude  of  which  is  well  known.  This  liowever  cannot  be  Greenwich, 
because  the  number  of  immersions  and  emersions  visible  both  in  this  coun- 
try and  at  Greenwich  is  very  small,  and  of  these,  few  can  be  observed  at 
that  place,  owing  to  the  uncertain  climate.  Madras  therefore  naturally 
presented  itself  as  more  properly  adapted  to  this  purpose.  The  seat  of  an 
observatory  of  the  Honorable  Company,  its  longitude  must  be  known  to 
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the  greatest  accuracy,  short  of  trigonometrical  certainty,  and  the  differ- 
ence of  longitude  being  so  small,  while  the  climate  is  equally  favorable, 
there  was  a  likelihood  of  finding  a  corresponding  observation  for  every 
one  made  here.  It  was  with  these  ideas,  that  a  list  of  a  number  of  the 
immersions  and  emersions  of  Jupiter's  satellites,  was  forwarded  to  the  Com- 
pany's Astronomer  Mr.  Goldingham,  who  very  readily  furnished  us  with 
his  own  observations  of  tbc  same  phenomena.  A  second  list  was  after- 
wards sent,  but  his  answer  has  not  yet  been  received,  and  as  in  the  first  the 
number  of  observations  is  in  no  degree  comparable  to  the  total  number 
made,  it  has  been  thought  most  adviseable  for  the  present,  while  waiting 
a  more  correct  determination,  to  present  here  the  results  obtained  from  a 
comparison  with  the  Ephemcris.  It  is  to  be  noted,  that  whatever  error 
may  be  occasioned  in  the  longitude,  as  deduced  from  emersions,  owing  to 
want  of  power  in  the  telescope,  wul  be  counteracted  by  an  equal  error 
in  a  contrary  sense  affecting  the  immersions—so  that  supposing  the  tables 
tolerably  correcL— a  mean  of  the  results  of  emersions  and  immersions,  will 
we  think  be  found  not  far  removed  from  the  truth. 

The  differences  of  longitude  are  in  most  cases  found  either  wholly,  or 
the  chief  part,  trigonometrically.  In  a  very  few  instances,  and  for  very 
small  distances,  the  route  survey  checked  and  corrected,  is  necessarily 
taken.  The  error  in  this  part  of  the  calculation  can  in  no  single 
amount  even  to  4,  and  on  the  mean  must  be  insensible. 
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An  account  op  tub 


Immersions  of  Jupiter's  \st.  Satellite. 


Dah: 


1811, 
1817, 


Iftlft, 
1819, 


1820, 


March, 

April, 


May, 


April, 

June, 
July, 
May, 


9 

10 
17 

10 
12 

& 
18 
25 
3 
5 
6 
24 


Place  of  Observation. 


Longitude  of  lit. 
Meridian. 


Dihra  .... 

Uein'th,  

Sicri%  

Kliunuli  on  the  Jivnna,  

Rrital  on  the  B'hdgtrathi,  

Ditto  Ditto,  

CkacamwVy  • 

iVaAan,   

Bel  in  Jounpur,  

Raid  

Saura  on  the  Tontt,  

Ketgher,  

Ri/tuli  in  Hangerh,  

JVjriwW  in  Bow  and,  

 Mein  of  14  Immersions, 

Emersions. 


H. 
5 
5 
5 
5 
S 
f> 
6 
S 
5 

ft  00  «6ft 
5  00  50  0 
ft  09  48  » 
*  09  52-2 
5  09  57-ft 

ft  09  41-9 


M.  S. 
09  4t 
09  58 
09  20  <» 
09  22-5 
09  48-0 
09  54  5 
09  52-8 
S3 
21  ft 


09 

09 


1814, 


1810, 
1817, 


April, 
M.y, 

Jnly, 

May, 
June, 


1819, 


1820, 


September, 

October, 

Augntt, 
September, 
October, 

November, 

December, 

Korember, 


25 
2 
18 
13 

.•w 

14 

21 
0 
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An  account  of  the  measurement  of  a  Base  Line  of  21,754*8  feet. 


Bv  Lieutenant  J.  D.  HERBERT,  8th  Reqt.  N.  L 


■ 


Captian  Hodgson  having  in  what  precedes,  referred  to  me  for  an 
account  of  the  manner  in  which  the  task  that  devolved  on  me,  On 


qucnce  of  his  bad,  state  of  health)  of  measuring  a  base,  has  been  execu- 
ted; I  propose  in  what  I  have  to  say,  first,  to  give  a  brief  description  of  the 
instruments  and  methods  of  using  them ;  and  to  subjoin  a  table  containing 
the  particulars  of  the  measurement,  with  the  resulting  length  as  properly  re- 
duced.  These  are  to  be  followed  by  details  of  a  small  trjangulation,  founded 
on  the  base;  with  the  length  of  one  of  the  great  lines  determined  therefrom. 

In  the  execution  of  this  measurement,  I  had  to  contend  with  great  diffi- 
culties;  owing,  to  the  want  of  assistance.  I  am  of  opinion  however  that 
the  error  of  the  measurement,  does  not  exceed  two  feet;  an  uncertainty 
which  will  only  affect  the  distances  of  the  most  remote  peaks,  by  about 
sixty  or  seventy  feet.  As  the  fruit  of  my  experience,  I  may  mention;  that 
I  would  not  attempt  a  similar  operation  with  wooden  rods,  without  such 
metallic  additions,  as  should  detect  and  register  the  alteration  in  their 

length,  arising  from  atmospheric  changes. 

■ 1  '  ... 

It  may  be  thought  that  with  a  chain  such  as  has  been  described  in  Cap- 
tain  Hodgson's  account  of  the  instruments,  there  was  required  little  con- 
sideration, as  to  the  mode  to  be  followed — all  that  was  necessary,  being  to 
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have  coffers  and  stand*  made  for  it.  But  the  employment  of  tlie  chain  in 
this  way  would  have  evidently  consumed  an  immense  period  of  time,  not  only 
in  the  operation  itself,  hut  stilly  more,  in  the  preparation  of  the  coffers  and 
stands,  the  latter  requiring  to  be  made  with  elevating  screws.  This  alone 
was  a  sufficient  objection;  even  supposing  the  great  delay  it  would  have 
caused,  none.  For  in  this  remote  part  of  the  country  one  such  stand 
could  not  be  properly  executed,  if  at  all,  without  incredible  difficulty*' 
What  then  would  have  Deen  the  case  when  there  were  twelve  or  fourteen 
to  be  constructed.  To  this  must  be  added  the  consideration,  that  I  was 
alone  in  a  work  which  requires  at  least  two  to  execute  it  properly.  From 
the  beginning  therefore  I  relinquished  the  idea  of  employing  the  chain— 
except  as  a  standard  of  comparison,  for  which  purpose  it  was  invaluable* 

2.  When  I  had  rejected  the  chain  it  appeared  that  the  best  substitute 

i. ire  „  >  ■ . 

would  be  a  set  of  rods  constructed  of  pine  wood;  the  comparative  unalter- 
ability  of  which  has  been  long  known.  Such  rods  have  been  employed  by 
some  philosophers  in  the  measurement  of  a  degree,  particularly  by  La 
Caiixb  and  General  Roy.  It  is  true  that  General  Roy  rejected  the 
measurement  made  with  them,  in  consequence  of  the  changes  which  he 
found  the  greater  or  less  quantity  of  moisture  in  the  atmosphere  produced 
in  their  length,  yet  when  we  look  at  the  small  error  which  a  re-measurement 
of  this  base  with  glass  rods  detected,  we  shall  be  satisfied  that  for  the  pur- 
pose I  contemplated,  pine  rods  are  capable  of  sufficient  accuracy.  He 
found  the  difference  between  the  two  measurements  only  two  feet,  and  this 
in  a  distance  of  5j  miles,  and  I  certainly  thought  so  small  an  error  as  this, 
could  never  be  alleged  as  an  objection  to  the  success  of  my  operation. 


UlylllZtX 


by  Google 


Himalaya  Mountains. 


indeed  I  had  laid  it  down,  that  if  I  could  obtain,  a  degree  of  accuracy,  which 
would  leave  not  more  than  an  uncertainty  of  one  foot  in  5000,  it  would  be  as 
much  as  I  could, hope  for,  andsiifficient  to  ensure  all  the  advantages,  for  the 
attainment  of  which  titemeasure  incut  was  undertaken* 

"         r'T*.    "  ■<;        ft.'.'  wia.',.    -  i     ,'.  ••r^**.".i:        •  ■;«»»:  ■       .   ...  . 

3.  The  next  point  was  to  selUe  in  what  mAnter  the  rods  were  to  be, 
constructed.  This  was  of  course;  t*  depend  agood  deal  on  the  nature  of 
Ihe  sts^  wMofrcould  te  General  Ro^s  roo^  were  twenty  feet 

in  lengthy  and  trussed  verticaHy^  aadjalerally  to  prevent  bending — pieces 
of  ivory*  with  fine/we*  drawn  on  them,  being  inserted  in  the  extremities  for 
the  purpose  of  making  the  contact  perfect  The  method  of  contacts  was 
fcowever  found  to  consume  too  much  ti  me,  and  metal  buttons  projecting  from 
the  ends  of  the  rock — were  made  to  butt  against  each  other.  In  using  rods 
ef  this  description,  heavy  stands  with  elevating  screws  were  indispensible* 
These  I  haveaiready  noticed  were  «ut  of  the  question,  and  therefore  this 
mode  of  construction  was  necessarily  abandoned.  Foreseeing  from,  the 
first,  the  great  time  that  it  would  costtd-  prepare  stands  of  any  description, 
I  had  contemplated  the  possibility  of  doing  without  thenv  and  in  the  follow- 
ing manner  r — Supposing  a  number  of/stout  pickets'  driven  into  the  ground 
at  distances  of  twenty-five  feet,  I  thought  a  rod  of  this  length,  well  trussed, 
and  furnished  with  points,  forming  in  some  measure  «  forge  beam-com- 
pass, might  be  used  for  setting  off*  accurately  this  length,  from  picket  to 
picket*  This  method  would  have  been  sufficiently  expeditious,  and  would 
have  required  hardly  any  apparatus;  but  on  mature  consideration  I  feared 
it  would  be  attended  with  mope  error  than  is  allowable.  The  measure- 
ment  being  conducted  so  near  the  ground  would  have  occasioned  great 
vol.  xiv-  3  M 
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uneasiness  in  the  position,  and  it  is  well  known  how  essential  an  easy  position 
b  to  correct  operations  of  every  kind.  In  using  points  too  far  laying  off  the 
length  of  the  rod,  it  was  evident,  that  a  little  uncertainty  would  prevail. 
The  great  length  would  have  made  it  also  unwieldy,  and  where  the  poauion 
of  one  of  the  points  was  necessarily  to  depend  on  the  intelligence,  and  care  of 
a  native,  it  was  feared ,  that  much  accuracy  could  not  be  expected.  This 
idea  was  therefore  abamkraed,  but  I  have  thought  proper  to  notice  it  here, 
not  only  to  shew  the  difficulties  I  had  to  contend  with,  but  also  as  thinking 
it  might  be  found  useful  on  other  occasions,  where  only  a  tolerable  d^ree 
of  correctness  may  be  desirable. 

.......... 

4.   Although  I  saw  the  inconvenience  of  points,  acting  as  I  was 

without  a  coadjutor,  yet  I  did  not  immediately  give  up  the  pickets?  indeed 
the  objections  and  difficulties  that  interfered  with  any  plan  depending  on 
stands,  were  strong  motives  to  do  if  possible  without  them.  I  therefore 
considered,  if  the  method  by  pickets  might  not  be  so  tar  modified  as  to  be 
executed  by  contacts  instead  of  points.  I  recollected  the  apparatus  which 
the  Frenth  pWlosonhers  had  employed  oa  a  eimilar  occasion,  where  they 
had  used  metallic  roeVplaced  in  a  tine,  but  not  ia  actual  contact,  the  shock  of 
the  totter  being  supposed  likely  to  cause  considerable  errors.  To  determine 
the  distances  of  the  rods  or  rulers,  there  were  small  slips  of  metal  ending  in 
grooves  called  by  the*  UngucUes,  and  furnished  with  verniers,  by  means  of 
which  they  could  deterntoae  the  exact  quantity  between  the  rods  to  Jhe 
greatest  nicety :  such  an  apparatus  I  saw  was  applicable  to  wooden  rods, 
supported  on  pickets,  placed  nearly  but  not  quite  in  contact.  In  this 
way  the  position  would  be  muci  easier,  and  the  accuracy  of  the  work 
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depend  leas  on  it.  Indeed  so  unexceptionable  did  this  plan  appear,  that 
|  determined  at  once  to  employ  it;  and  the  only  motives  that  afterwards 
induced  me  to  change  my  mind,  were,  the  insufficiency  of  the  seasoned 
wood,  I  had  brought  down  from  the  mountains  to  construct  three  trussed 
rods  of  that  length  or  even  two ;  and  *  hope,  tl lat  by  another  method  which 
I  had  just  fallen  on,  I  should  be  enabled  to  get  through  the  work  still  more 
expeditiously  than  by  this,  particularly  as  I  should  lose  less  time  in  tlie 
preparatory  operations.  This  new  method  which  was  the  one  finally 
employed,  I  now  proceed  to  give  an  account  o£  •. .  i 

&  The  piece  of  wood  out  Of  which  I  was  to  construct  the  measuring 
apparatus,  was  twenty-six  feet  in  length  and  about  »x  inches  by  four.  Jt 
was  a  piece  of  that  beautiful  species  of  pine,  called  by  Dr.  Jloxauaea 
Deodara*  the  wood  of  which  the  mouutaifieers  consider  ^destructible^ 
It  had  been  taken  out  of  a  dwelling  house  which  had  fiaUen  into  decay,  aiuj 
as  the  houses  in  that  part  of  tile  country  last  a  very  long  tfme,  this  piece, 
which  had  served  as  a  beam,  could  hardly  fail  ojf  behjg  well  seasoned. 
Being  so  small  however,  it  was  quite  out  of  the  question  to  have  more 
than  one  trussed  rod  out  of  it,  and  as  I  saw  that  with  less  than  three  rods,  the 
measurement  could  not  be  depended  on,  I  resolved  to  dispense  witty  the 
trussing,  by  which  means  I  should  have  four  of  twenty-fae  feet  each,  making 
one  hundred  feet  or  an  equivalent  to  the  chain.  A  rod  twenty-five  feet  in 
length,  and  H  mche8  bY  *i  '0»  1  was  obliged  to  construct  it),  it  may 
be  easily  conceived,  must  be  considerably  too  pliable.    It  was  thereforp 
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necessary  to  have  them  supported  at  distances  of  0£  feet  Tlie  plan,  I  hit 
on  for  constructing  these  supports,  was  I  think  happy,  allowing  as  it  did, 
great  facility  in  laying  and  adjusting  the  rods  of  the  same  hypothcniise* 
being  favorable  to  expedition,  requiring  little  art  in  the  making,  nor  much 
timber,  nor  even  that  well  seasoned,  and  ataove  all,  being  such  as  might  be 
quickly  constructed*  .      >\  I 

6.  Thes*  Supports  are  represented  Plate  L  figs.  I  and  2.  Thqy  consist 
of  an  upright,  of  from  six  inches  to  three  feet  in  length,  fashioned  pquare^to 
within  two  inches  of  the  bottom,  where  it  has  six  equal  faces :  on  the  alternate 
ones,  are  inserted  legs  at  riglrt  angles,  in  all  three,  and  these  legs  are  each 
armed  with  a  strong  iron  prong  for  taking  hold  of  the  ground,  when  laio* 
for  the  rod*.  These'  uprights  are  about  throe  inches  square,  and  these  as  a 
levelled  groove  on  one  face,  reaching  nearly  the  wliole  length- in  which 
slides  loosely,  a  piece,  having  its  upper  end  fashioned  into  a  fork  (fig.  3) 
the  prongs  of  this1  -fati?  are  broad,  but  short  and  separated  about  three 
inches.   It  is  ia  this  forfk  that  the  rod  is  to  rest. 

7,  This  sliding  fork  is  Co  be  steadied,  when  brought  to  the  proper  height 
by  means  of  thin  wedges  driven  between  it,  and  the  sides  of  the  groove 
in  which  it  slides.  The  uprights  being  of  three  sizes,  six,  eighteen  and  thirty/- 
six  inches,  and  the  stems  allowing  of  a  correct  adjustment  to  all  the  interme- 
diate heights,  it  is  evident  that  these  supports  are  equal  to  all  the  inequali- 
ties of  ground,  that  can  possibly  occur,  and  this  I  found  to  be  the  case,  car- 
rying on  many  of  the  hypothenuses  to  1000  feftt,  and  this  on  a  surface  so 
very  unequal  as  the  Dun,  tile  foil  of  which  too  in  four  miles  is  between 
three  and  four  hundred  feet 
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&  The  rods  which  are  rectangular  prisms  twenty-five  feet  in  length, 
and  l£by  1$  inch;  were  meant  to  be  placed  in  pairs;  the  two  pairs  being 
separate,  and  one  remaining  fixed,  While  the  other  pair  should  be  brought 
forward.  To  support  each  pair  of  rods,  nine  stands  were  required,  being 
placed  at  distances  of  6£  feet  Thus  for  the  four  rods,  were  wanted' 
eighteen,  and  nine  to  be  laid  ready  for  the  rods  that  were  to  be  next  brought 
forward,  to  which  adding  ten  more,  five  large  and  five  small  for  unexpected 
^equalities,  the  total  number  is  thirty-seven.  Though  this  be  a  large  num- 
ber, yet  the  quickness  with  which  they  are  constructed,  more  than  makes 
amends,  so  that  where  wooden  rods  are  used,  I  do  believe  it  to  be  one  of  the 
most  convenient  methods  of  supporting  them  that  I  have  any  knowledge  ot 

9.  The  rods  which  formed  the  pair,  were  placed  interlocking  (fig.  4) 
the  ends  being  cut  to  allow  of  that  arrangement.  But  the  pairs  being 
placed  separate,  so  as  to  allow  of  having  a  fixed  point  on  the  ground ; 
required  some  means  of  measuring  the  distance  between  them.  I  adopted 
the  same  method  as  that  alluded  to  (art.  4).  The  fixed  or  hinder  pair 
had  attached  to  their  anterior  end,  a  brass  cheek  projecting  \  inch  beyond 
the  wood,  to  which,  it  was  secured  by  two  screws,  passing  through  the  rod, 
and  clamped  with  nuts.  The  fore  pair  again  had  attached  to  their  upper 
surface  a  brass  plate  on  which  a  groove  was  fashioned,  a  slide  moved 
freely  in  this  groove  and  could  be  pushed  out  so  as  to  touch  the  fore  edge 
of  the  brass  cheek  belonging  to  the  hinder  or  fixed  pair  of  rods.  The 
quantity  being  measured  by  a  Nonius.  This  apparatus  is  represented 
byfig.  5. 

vol.  xiv.  3  N 


232  An  account  of  the 

- 

10.  The  rods  being  so  long  and  thin  were  necessarily  extremely 
pliable,  so  that  supposing  the  forked  slides  of  the  stands  to  be  laid  quite 
correctly  in  the  hypothenusal  pknc  and  the  rods  consequently  adjusted  in 
one  sense,  still  it  was  by  no  means  likely  they  would  be  correct  with 
respect  to  the  vertical  plane;  without  which  it  is  evident  the  distance  be- 
tween the  extremities  of  the  rods  must  be  continually  changing.  To  guard 
against  this  error  a  brass  wire  about  ^  of  an  inch  diameter,  was  stretched 
along  the  middle  of  the  rod,  sufficiently  light  to  leave  no  doubt  of  its 
8traightness  of  direction.  At  convenient  distances  small  flat  bridges  were 
attached  to  the  rod  of  the  same  height  as  the  wire,  and  in  their  middle  a 

narrow  groove  of  about  —  of  an  inch.  The  rod  was  easily  brought  into 
such  a  position  by  means  of  small  wedges  pressing  against  the  prongs  of 
the  forked  slides,  that  the  wire  lay  freely  in  this  groove  without  touching 

■   ■  *  _ 

either  side  of  it  The  rod  was  then  known  to  be  straight  This  wire 
had  also  a  second  use,  and  no  inconsiderable  one.  The  forked  slides  were 
to  be  brought  in  to  the  hypothenusal  plane  by  a  boring  telescope,  placed 
on  the  hinder  rod,  the  adjustment  being  made  by  means  of  a  small  cross  of 
wood,  the  transverse  piece  of  which  was  fixed  at  exactly  the  same  height 
as  the  cros3  wires  of  the  telescope,  when  placed  on  the  rod.  But  it  was 
found  that  this  manner  of  adjusting  the  forks  was  not  entirely  satisfactory, 
as  there  was  always  a  trifling  deviation  in  most  of  them.  The  reason  of  this 
will  appear  evident  if  it  be  considered  that  the  slides  being  raised  or  depressed 
by  jirks,  were  necessarily  very  difficult  to  be  got  quite  correct  This  di  fficulty 
had  been  foreseen  from  the  first,  and  indeed  the  chief  object  of  the  wire 
was  to  correct  this  defect  Although  it  be  certain,  mathematically  speaking, 
that  no  wire  or  cord  stretched  between  two  supports  can  ever  be  perfectly 
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even  or  free  from  a  slight  bend  downward:  yet  when  the  tension  is  great, 
and  the  weight  of  the  string  little,  its  deviation  from  the  line  joining  its  two 
extremities,  may  be  so  small,  as  to  be  inappreciable  by  sense.  The  brass 
wires  already  mentioned  were  thin,  and  they  were  stretched  by  a  weight  a 
little  short  of  the  maximum,  they  were  capable  of  bearing.   They  may 
therefore  be  supposed  to  have  been  rectilineal.*   The  small  bridges  aire*-: 
dy  noticed  being  of  the  same  height  as  the  wire  at  its  extremities,  and  the 
groove  allowing  of  the  wires  being  depressed  in  the  case  of  the  rod  lying 
uneven,  it  was  seen  immediately  by  the  position  of  the  wire,  whether  the 
rods  were  situated  in-  the  intersection  of  the  hypothenusal  and  vertical 
planes,  and  if  not  they  were  easily  brought  into  the  required  position  by 
means  of  the  small  wedges  already  noticed,  applied  under  and  on  either 
sideofthem.   Perhaps  it  will  be  said,  that  this  method  was  troublesome 
and  consumed  time;  no  doubt  it  did:  but  certainly  not  so  much,  as  the  em- 
ployment of  trussed  rods  and  stands  with  elevating  screws  would  have 
done — and  indeed  when-  my  people  began  fairly  to  understand  what  was 
meant,  I  got  through  the  work  quick,  and  found  on  passing  along  the  line 
of  rods  hardly  ever  cause  to  touch  the  adjustment  myself.   Fig.  6,  repre- 
sents this  contrivance  on.  a  large  scale* 

11.  It  has  been  already  noticed  how  small  the  error  of  pine  rods  was 
found  by  General  Roy.  His  method  however  of  comparing  the  rods, 
several  times  during  the  day,  with  a  standard,  was  in  some  measure 

*  Althooob  the  tmth  of  thii  be  evident,  and  that  it  wm  confirmed  by  experience,  jet  it  rote  be  well 
to  notice  here,  that  rappoting  the  wire  to  hare  fallen  in  the  middle,  below  the  straight  line  $  of  an  inch, 
which  it  certainly  M  Mt,the  error  in  the  length  of  the  rod  wonld  be  only  WW°'»  inch. 
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the  reason.    As  I  had  neither  the  facilities  nor  the  funds  to  allow  of 
my  conducting  the  operation  in  the  same  style,  I  saw  that  some  check 
was  required,  to  guard  against  any  very  great  change  in  the  length  of 
the  rods.   To  compare  them  several  times  a  day,  would  have  been  a 
means  of  delaying  excessively  the  operation,  especially  as  having  no 
one  I  could  depend  on,  to  afford  me  any  assistance,  added  to  which,  I 
had  no  materials  of  which  to  construct  the  standard  rod,  except  wood,  and 
then  I  had  no  means  of  guarding  it  against  the  effects  of  the  weather.   It  is 
true  there  was  the  chain,  (and  an  invaluable  standard  of  comparison  it 
proved),  but  to  have  compared  the  rods  with>  it  daily,  even  once,  not  to  say 
several  limes,  would  have  caused  so  much  delay,  as  must  have  deprived  me 
of  all  hopes  of  finishing  the  work,  within  any  reasonable  period.    To  lay 
off  the  length  of  the  chain;  it  was  necessary  to  insert  firmly  into  the  ground, 
a. draw  and  a  weigh  poet,  and  this  consumed  much  time:  again  without 
stands  and  coffers,  it  was  the  work  of  half  a  day  to  get  the  chain  correctly 
laid.   It  was  indeed  a  consideration  of  these  difficulties,  that  made  me 
originally  abandon  the  idea  of  using  the  chain  in  the  measurement,  and 
yet  in  practice,  I  found  them  much  greater  than  I  had  imagined.  As 
therefore  it  was  quite  out  of  the  question,  comparing  the  rods  often  with  the 
chain,  I  thought  of  the  following  plan  of  detecting  any  changes  in  their 
length,  arising  from  variations  of  temperature  or  humidity. 

12.  Thk  original  idea  of  this  plan  was  unexceptionable,  and  if  it  had 
been  executed,  would  have  stamped  the  measurement  with  every  appear- 
ance of  accuracy.   Unfortunately  however  I  was  tempted  to  modify  it,  in 

■ 

consequence  of  some  difficulties  that  occurred,  and  by  this  modification  an 
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uncertainty*  'haB.be^  bccasioiicd,  small  it  Is  true,  but  stilt  great*  than 

* 

need  have  been.  My  first  idea  w*b  to  attach  to  the  wooden  rods,  thin 
iron  or  brass  slips,  either  of  an  equal  length  or  something  shorter — by 
means  of  which,  and  a  thermometer,  it  might  be  seen  whether  and  how 
much  the  wood  had  been  affected  in  length.  The  modified  plan  was  to 
construct  a  machine,  which  I  afterwards  distinguished  by  the  name  of  a 
comparator*  and  by  means  of  which,  I  thought  the'ehanges  which  the  wood 
might  undergo,  would  be  detested  with  as  much  certainty  as  those  in  metal, 
by  means  of  the  thermometer.  In  forming  this  judgment  I  overlooked 
however  a  very  essential  difference— the  homogeneity  of  the  metal,  and  the 
want  of  that  quality  in  the  wjod,  which  circumstance  causes  so  much  un- 
certainty, that  judging  from  experience  I- would  say,  that  no  two -pieces  of 
wood  will  lengthen  and  contract  in  the  same  manner  and  degree  for  any 
length  of  time.  Fig.  7,  (Plate  II.)  gives  a  view  of  this  comparator,  as 
finished,  and  figs.  8  and  9,  explain  certain  parts  referred  to,  in  the  fojlowi 
ing  description 

r  *  * 

13.  It  consists  of  a  frame  of  wood,  supported  on  four  legs,  strengthened 
by  cross  pieces,  so  that  in  lifting,  no  alteration  of  figure  takes  place.  To 
this  frame  is  screwed  a  wooden  piece  eight  feet  in  length,  and  of  the  same 
thickness  and  breadth  of  the  measuring  rods,  represented  by  figs.  8  and  9. 
To  it  is  attached,  about  an  inch  above  it,  a  brass  cylindrical  rod  of  the  same 
length,  by  brass  rings  which  screw  into  it.   To  the  last  ring  marked  a,  the 

•  About  two  /eei.  . 
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brass  rod  is  firmly  fastened:  in  tiie  others,  it  plays  loosely,  and  is  free  to  ex- 
pand or  contract.  The  end  h  has  a  pin  c  passing  through  it  vertically, 
which  presses  against  an  index  of  brass  d,  that  moves  over  a  graduated  arc;, 
and  thus  points  out  the  alteration  in  the  relative  lengths  of  the  wood  and 
brass,  from  time  to  time.  The  absolute  change  of  length  in  the  brass  be- 
ing known  by  the  thermometer,  and  the  received  rates  of  expansion,  it  fol- 
lows; that  the  actual  change  of  length  in  the  wood  becomes  also  known. 
It  is  hardly  necessary  to  mention,  that  the  wooden  piece  A  B  is  only  fasten- 
ed at  one  end,  being  free  to  contract  or  expand  between  wooden  studs  that 
prevent  its  warping. 

14.  The  index  d  is  kept  up  to  the  pin,  when  the  brass  is  contracting, 
by  means  of  a  small  spring,  which  in  every  situation  keeps  it  in  accurate 
contact  with  the  pin.  The  point  where  the  pin  presses,  is  within  \  an  inch 
of  the  centre  of  motion,  while  the  index  extends  12  inches  beyond  it.  By 
this  means  the  minutest  changes  are  discovered,  being  increased  in  a  ratio 
of  24  to  1,  and  such  was  the  sensibility  of  the  instrument,  that  scarcely  for 
10  minutes  did  the  index  ever  remain  stationary.  This  instrument  I  called 
a  comparator,  because  it  served  to  compare  the  length  of  wood,  with  that  of 
brass,  and  therefore  to  detect  any  changes  in  the  former.  As  the  wooden 
rod  of  eight  feet  (A  B  6g.  8),  was  cut  out  of  the  same  piece  of  timber 
as  the  measuring  rods,  1  did  at  first  imagine  that  k  would  prove  a  very 
satisfactory  means  of  doing  away  the  objections  to  wooden  rods,  arising 
from  the  effects  of  the  weather  in  altering  their  length.  The  result  was 
not  however  answerable  to  my  expectation. 
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15.  The  remainder  of  the  apparatus,  consisted  of  a  plummet  and  tripod, 
for  marking  the  point  on  the  ground,  where  the  measurement  left  off,  and 
allowing  it  to  be  found  readily  the  following  morning.  Fig.  10  is  a 
representation  of  this.  The  piece  A  B  being  moveable  in  the  direction 
of  the  groove  a  b,  and  also  turning  readily  on  the  screw  c  as  a  centre, 
was  easily  brought  into  that  position,  in  which,  a  notch  cut  in  the  piece  of 
ivory,  d,  should  correspond  exactly  with  the  wire  of  the  plummet  suspend- 
ed in  water,  and  hanging  from  the  tripod  of  a  theodolite*  placed  in  advance 
of  the  rod.  The  distance  of  the  wire  from  the  rod  was  determined  by 
means  of  an  ivory  scale.  This  plummet  was  also  useful,  when  it  became, 
necessary  to  rise  or  mil  at  the  commencement  of  a  new  hypothenuse. 

16*.  The  flags  which  were  used  to  €tUgn  the  base,  and  the  pickets  which 
were  put  down  to  mark  every  500  feet,  had  nothing  remarkable  or  requiring 
description.  The  flag  staff  (fig.  1 1)  48*  feet  in  height,  which  marked  one 
extremity  of  the  base,  consisted  of  two  pine  spars  perfectly  straight,  and 
joined  together  by  means  of  an  iron  collar.  It  had  four  braces  to  set  it 
truly  perpendicular,  which  was  done  by  means  of  a  plummet  weighing  two 
pounds.  When  adjusted,  the  stress  was  on  the  braces,  and  not  on  the 
stags. 

17.   These  comprised  the  whole  of  the  apparatus  used,  with  the  excep- 

* 

tion  of  the  boring  telescope,  which  was  one,  having  a  power  of  about  six, 
with  cross  wires.  The  theodolite  mentioned  in  the  account  of  instruments, 
was  used  in  detennining  die  inclination  of  the  several  hypothenuses — the 
observation  being  made  on  both  feces,  and  the  circle  in  the  alignment  of  the 
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base.  •  Aa  the  instrument  answers  as  a  transit,  and  is  well  known,  there  is 
the  less  occasion  to  say  any  thing,  as  to  the  manner  of  employing  it 

;  v.  I  iv»-        '  ■  -»  ''.«!».. 

18*  Tub  base  having-  been  aligned  and  cleared,  and  large  pickets, 
numbered  regularly,  driver*  into  the  ground,  every  500  feet,  I  commenced 
the  measurement  on  the  2d.  February,  by  laying  the  first  pair  of  rods  in 
contact,  with  the  wire  of  a  plummet,  brought  carefully  over  a  point  on  the 
picket,  marking  tiie  extremity  of  the  line*  So  many  difficulties  attended 
the  operation  at  this  early  stage,  whitenone  of  my  people  understood  clear- 
ly, what  wan  requited  from  them,  that  to  lay  this  first  pair  of  rods  occupied 
me  nearly  an  hour,  although  afterwards,  when  more  perfect,  ten  minutei 
generally  sufficed,  and  frequently  the  pair  was  adjusted  and  entered  in  six  mi- 
nutes* I  found  that  I  was  tCven  myself  a  little  contused  at  first,  before  I  bad 
completely  settled  the  arrangement,  by  which  I  was  to  proceed  in  Uie  different 
operations  which  I  had  to  perform.  For  these  reasons  I  was  not  sorry  to 
find  afterwards  when  I  came  to  observe  the  angles,  that  it  was  necessary  to 
reject  a  small  piece  at  the  commencement,  I  had,  after  marking  out  the  base, 
wished  to  add  to.it.    This  piece  was  remarkably  low,  the  declivity  being 

o 

about  5,  and  when  the  circle  was  set  up,  it  was  found  impossible  to  view 
the  flag  staff  at  the  other  extremity.  In  the  first  instauce,  the  base  had 
been  marked  out,  and  the  extremity  fixed,  as  finally  chosen,  and  in  going  on 
with  the  measurement  as  commenced  from  a  point  450  feet  back,  it  was 
most  carefully  noticed,  by  what  quantity,  the  end  of  the  last  of  the  rods  fall- 
ing here,  overshot  the  large  picket,  which  had  been  driven  into  the  ground, 
to  mark  the  originally  chosen  extremity.  The  measurement  of  this  450 
feet,  wliich  comprehended  more  difficulties  than  any  other  portion  of  Uie 
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lyase,  served  as  a  kind  of  exercise,  to  instruct  us  ruHy  in  the  nature  of  what 
was- to  be  done,  and  enacted  me  to  determine  precisely  the  method,  in  which 
I  was  to  canyon  the  operation.  As  it  has  been  rejected,  there  is  no  occa- 
tion  to  give  the  details,,  but  I  -thought  proper  to  notice  the  circumstance, 
to  shew  that  when  the  line  finally  chosen,  was  actually  commenced  upon, 
we*  had*  acquired  some  degree  of  practice  as  well  as  confidence. 

19.  Before  entering  upon  the  details  of  the  measurement,  I  may 
briefly  notice  theonler  in  which  the  several  parts  of  the  operation  were  per- 
formed. A  cross  of  dean  fir  3£  feet  in  height,  was  first  set  up  at  the  dis- 
tance of  500  feet,  being  placed  on  the  picket,  in  advance,  forming  a  point 
in  the  alignment  of  the  base*  The  steads- were- then  ranged  as  near  as 
the  eye  could  judge,  in  the  direction  of  it,  and  their  distances  regu- 
lated by  a  rod  of  the  proper  length:  by  means  of  a  small  stick  of  fir,  with  a 
cross  vane,  held  by  one  of  the  people  in  the  fork  of  the  stand;  three  of  them 
(that  is  the  two  outer  and  middle  one),  were  brought  correctly  into  the 
alignment,  with  a  boning- telescope  resting  on  the  preceding  pair  of  rods. 
The  small  suck  carrying  the  vane,  being  made  to  cover  the  cross,  resting 
on  the  picket,  by  moving  the  stand  to  right  or  left  as  might  be  required. 
The  forked  atoms  were  at  the  same  time  regulated,  as  to  height,  by  bring- 
ing the  cross  vane,  to  cover  the  transverse  jHece  of  the  cross  on  the  picket, 
Which  had  been  originally  regulated  to  the  height,  at  which,  it  was 
thought  the  hypothenuse  could  be  best  carried  on.  The  telescope  was 
mounted  on  a  wooden  bed,  which  gave  it  an  elevation  of  about  three 
inches,  above  the  surface  of  the  rod.  The  cross  vane  of  the  small 
stick  used  for  adjusting  the  forks  of  the  stands,  was  set  to  such  a 
vol.  xiv.  3  P 
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height  as  was  equal  to  this  quantity,+  Uic  depth  of  the  rods.  From 
this  arrangement  the  line  traced  through  the  air,  and  the  inclination 
of  which  was  observed,  was  really  above  the  surface  of  the  rods,  three 
inches,  but  parallel  to  it,  and  care  was  therefore  taken,  before  remov- 
ing the  first  set  of  rods  of  any  hypothenuse,  to  adjust  the  theodolite  on  a 
stand  with  an  elevating  screw,  so  that  the  height  of  the  axis  of  the  teles- 
cope, when  directed  to  the  transverse  piece  of  the  cross  placed  on  the 
picket,  should  be  exactly  equal  to  this  quantity.    Three  stands  out  of  nine 
(the  number  required  for  a  pair  of  rods)  being  thus  adjusted,  that  is  the 
two  outer  and  the  .middle  one-»-both  as  to  the  alignment  and  hypothenusal 
direction,  the  others  were  quickly  brought  to  correspond  by  means  of  a 
strong  twine  stretched  along  the  nine.    The  stands  being  moved  to  right 
or  left,  and  the  forks  raised  or  lowered  till  lliey  were  all  so  adjusted,  that 
the  twine  lay  in  the  middle  of  the  forks  and  barely  touching  them.  The 
liinder  pair  of  rods  were  now  brought  forward,  to  be  laid  on  the  stands . 
previously  adjusted.    Jt  has  been  already  noticed  in  the  description  of  the 
rods,  that  the  two  pairs  were  perfectly  independent  of  each  other,  and 
generally  one  inch  asunder.    This  afforded  a  sufficient  precaution  against 
the  fixed  or  fore  pair  being  moved,  in  bringing  forward  the  hinder,  but  to 
guard  against  the  possibility  of  such  a  thing,  which  would  have  vitiated 
the  whole  operation,  I  determined  to  trust  to  no  one  but  myself,  in  a  matter 
of  this  kind,  and  I  therefore  never  allowed  the  hinder  rods,  after  being 
adjusted,  and  read  off,  to  be  touched  without  being  myself  present,  at  the 
junction  of  the  two  pairs,  to  be  satisfied,  that  in  removing  them,  no  shock 
or  derangement  had  happened  to  the  fore  pair.    In  like  manner,  in  laying 
this  hinder  pair  in  advance  of  the  other,  I  was  equally  particular  in  seeing, 
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that  nothing  of  tliis  kind  had  taken  place,  and  this  attention,  so  necessary, 
to  give  any  certainty  to  the  operation,  I  never  omitted. 

20.  The  rods  being  now  placed  on  the  stands,  which  had  been  pre- 
viously adjusted,  being  near  the  truth,  a  few  minutes  sufficed  to  set  them 
perfectly  correct  For  this  purpose  the  same  telescope  was  used,  and  a 
small  piece  of  wood  placed  on  the  rod;  the  top  of  whicli  had  the  same 
height  above  it  as  the  axis  of  the  telescope.  This  was  made  to  correspond 
with  the  cross  on  the  picket;  by  means  of  small  wedges  pushed  underneath, 
or  on  one  side  of  the  rod.  Such  an  adjustment  was  only  required  for  the 
fore  end  of  the  advanced  rod,  and  for  the  junction  of  the  two;  the  other 
parts  were  easily  brought  right,  by  means  of  the  brass  wire  stretched 
on  Uiem. 

21.  The  rods  lying  now  truly  on  the  line  of  the  base,  and  in  the 
lrypothenusal  plane,  the  languctte  was  pushed  out  to  meet  the  fore  end  of  the 
fixed  pair,  and  the  reading  entered  in  the  book.  The  interlocking  Nonius 
of  the  pair  was  next  read  and  entered,  and  then  the  Comparator  with  the 
thermometer.  When  it  became  necessary  to  change  the  direction  of  the 
hypothenuse,  and  before  the  last  pair  of  rods  of  the  old  hypothenuse  had 
been  removed,  the  inclination  was  observed  with  the  theodolite,  which  had 
been  originally  set  to  the  proper  height  as  before  noticed.  The  angle  of 
elevation  was  observed  on  both  faces,  and  the  theodolite  always  carefully 
levelled,  and  as  the  instrument  Is  capable  of  measuring  vertical  angles  to  a 
minute,  there  can  be  no  great  chance  of  error,  involved  in  the  reduction, 
depending  on  this  element. 
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22.  In  leaving  off  the  work  iu  the  evening  of  each  dayv  U  was  of  the 
first  importance,  that  the  point  indicating  the  termination  of  the  day's  mea- 
surement, should  be  so  marked,  as  to  leave  no  probability  of  its  being  displa- 
ced, and  also  to  allow  of  the  work  being  resumed  readily  the  following  mor- 
ning, and  without  error.  These  two  particulars  were  I  think  perfectly  an- 
swered by  the  plummet  and  tripod  already  described.  The  plummet  which 
weighed  two  pounds,  and  was  attached  to  a  brass  wire,  being  suspended 
fipm  a  theodolite  stand,  was.  set  so  nearly  touching  the  brass  edge  of  the 
fore  rod,  as  to  leave  little  more  than  ^  of  an  inch,  between:  the  quantity, 
was  easily  and  correctly  estimated  by.  means  of  a  scale  of  equal  parts,  held 
behind  the  rod  and  wire.  When  the  wire  was  perfectly  steady,  the  nick  in 
the  ivory  piece  of  the  tripod,  (well  fastened  into  the  ground)  was  set  ex- 
actly to  it,  the  manner  of  doing  which  will  be  readily  understood  from  the. 
description  already  given  of  it.  A  cordon  of  stands  united  by  ropes  was 
then  placed  all  round,  the  rods  also  being  left  standing.  And  a  sentry  was 
posted,  and  during  the  night  regularly  relieved,  to  guard  the  tripod  from  the 
approach  of  any  animal.  The  examination  in  the  morning  however  never 
detected  any  thing  wrong,  and  therefore  on  this  head  I  think  we  may  have 
the  most  perfect  confidence. 

23.  During  the  measurement  there  occurred  one  accident,  and  two 
omissions,  which  compelled  me  to  measure  twice  the  distance,  in  two  of  the 
three  cases,  from  the  last  passed  picket.  As  I  never  omitted  to  notice  and 
register  the  quantity,  by  which  any  rod  overshot  or  fell  short  of  these 
pickets,  they  formed  a  series  of  fixed  points,  to  which  I  could  return  with 
the  greatest  confidence,  in  case  of  any  part  of  the  measurement,  beyond 
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them,  being  vitiated  or  doubtful.  Tjie  accident  was  the  falling  of  a  chair 
against  the  fixed  pair,  after  the  hinder  pair,  of  rods  had  been  removed.  As 
they  suffered  some  shock  and  were  certainly  moved  a  little,  I  returned  to 
the  picket,  last  passed  and  continued  regularly  the  measurement  from  it 
One  of  the  omissions  was  the  forgetting  to  read  the  Ianguette  of  a  pair  of 
rods.  Inconsequence  of  which  I  also  thought  it  necessary  to  return  to  the 
last  passed  picket  The  other  omission  was  of  less  consequence.  The 
quantity  which  had  been  omitted  to  be  registered,  was  that  by  which  the 
plummet  had  been  placed  in  advance  of  the  rods,  in  marking  the  point, 
where  the  day's  work  concluded.  As  this  quantity  seldom  exceeded  ^  of  an 

inch,  the  plummet  being  always  placed  as  close  as  could  well  be  to  the  rod, 
it  was  not  thought  that  a  doubt  of  such  a  quantity  on  a  base  of  four  miles, 
was  a  sufficient  reason  to  undertake  so  troublesome  a  task  as  the  reraea- 
sureraent  of  400  feet  would  have  proved, 

24.  During  the  measurement,  one  pair  of  rods  (being  cut  from  the 
outside  of  the  piece  of  wood)  had  warped  considerably  inconsequence  of 
which  I  was  forced  to  straighten  them  in  the  following  manner: 

«  »   

The  small  piece  abed  was  cut  out  at  the  bend,  and  another  some- 
thing  larger  driven  in,  and  this  expedient  proved  a  perfect  cure  for  the 
warping,  rendering  this  pair  of  rods  equally  straight  with  the  other.  Fearful, 
however  that  such  an  operation  might  have  aome  effect  on  their  length. 
vol.  xiv.  3  Q 
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1  immediately  afterwards  compared  this  pair  with  the  other,  which  had  not 
been  touched,  by  substituting  them,  alternately  between  two  fixed  points. 
The  trial  was  satisfactory,  and  proved  they  had  not  altered  their  length  by 
any  sensible  quantity. 

25.  This  base  was  measured  twice  roughly,  before  commencing  the 
correct  measurement,  and  after  finishing  it.  The  operation,  each  time  was 
performed  with  a  Gunter's  chain  of  sixty-six  feet,  compared  with  a  wooden 
rod,  the  length  of  which  had  been  laid  off  from  the  brass  scale.  The 
length  by  these  two  measurements  came  out  21,76$  and  21,746.  The  true 
measurement  as  reduced  to  the  level  of  the  sea,  and  temp  69— is  21 7548— 
So  that  the  mean  of  the  above  two  would  come  very  near  the  truth.  At 
all  events  their  near  agreement  with  h  shews,  that  ho  material  error  or 
omission  had  been  committed. 

■ 

■ 

26.  Before  deducing  the  real  length  of  the  line  from  the  details 
given  in  the  accompanying  paper,  some  thing  must  be  said  of  the  man- 
ner of  determining  the  length  of  the  rods.  There  were  two  methods,  which 
presented  themselves  either  to  compare  the  four  rods  placed  together  with 
the  chain,  or  to  lay  off  twenty-five  feet  by  means  of  the  brass  scale, 
on  one  of  them,  and  compare  the  other  three  with  it-^as  a  check  on  the 
operation.  I  determined  lo  try  both  methods  and  it  is  satisfactory  to  find 
that  they  agreed  so  nearly — the  difference  between  the  two  values  thus 
independently  obtained,  amounting  only  to  eight  feet, on  a  distance  of  four 
•mites.  As  bdwever  Mr.  1Troucbt61i  had  omitted  to  mention;  ehfeer  in 
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what  temperature  of  tlie  brass  scale,  (standard)  the  chain  had  been  laid  off, 
as  also  with  what  weight  it  was  precisely  equal  to  100  feet,  I  prefer  abid- 
ing by  the  result  of  the  comparisons  with  the  brass  scale,  more  especially  as 
tfte^  were  so  numerous. 

27.  Previously  to  commencing  the  measurement,  the  length  of  the  rod 
1.2  was  laid  off  seven  times.  A  beam  of  wood  with  metal  points,  ground 
down  to  the  600th  part  of  an  inch  was  used.  43  Inches  were  taken  and  laid 
seven  times  by  the  method  of  dots,  and  arcs,  making  thus  301  inches. 
For  greater  accuracy  studs  of  ivory  bad  been  let  into  the  wood,  on  which 
the  arcs  could  be  drawn.  The  beam  was  compared  a  second  time  with 
the  scale,  after  the  stepping  was  concluded,  and  \  the  difference,  if  any, 
applied  as  a  correction.  The  thermometer  was  noted  before  and  after  the 
mean  taken — the  same  of  the  comparator.  When  the  arc,  which  cut  the 
line  of  division  on  the  ivory  scale — did  not  happen  to  be  in  the  line  of  steps, 
an  equation  was  applied  by  dividing  the  square  of  the  deviation,  by  twice 
the  length  of  the  step,  (eighty-six  inches).  The  following  table  will  shew 
the  result  of  these  seven  comparisons.  As  determined  by  the  division  on  the 
ivory  scale,  forming  the  determination  of  the  301  inches,  and  when  they 
are  reduced  to  the  same  slate  of  the  comparator,  (the  ratio  of  reduction 
being  1  to  2*125)  the  differences  do  not  appear  great  except  in  one  case, 
that  of  the  26,  which  may  f  think  for  this  reason  he  rejected,  particularly  as 


the  great  and  sudden  rise  of  temperature,  ( 1 S)  during  the  operation,  induce 
an  apprehension,  that  the  brass  scale  might  not  have  answered  to  the  mean 
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Indeed  if  we  suppose  this  to  have  been  the  case,  this  determination  will  be 
-  found  to  agree  with  the  others  as  well  as  can  be  expected. 


Bef/rt.  J  After. 

Equation 
on  SOI  t>. 
WfAo/ «* 

imtk. 

^  Kfu»t 
of  btam. 

lJnsm  hie 

Oherved 
term  of 
301  incA 

Rtftnced 
o 

to  6i. 

•  - 

Comp. 
mean. 

 fe- 

(•  WK 

1819,  Jan.  23 

60 

58 

59 

+  037 

16-01 

16-047 

1238 

16062 

24 

43 

47 

45 

+•211 

+•035 

15-78 

16-026 

1366 

•130 

25 

54  5 

62 

583 

+  093 

+•014 

+  026 

16-00 

16*133 

1155 

•090 

66 

—•049 

16*083 

16*034 

1287 

•083 

36 

41-5 

+•254 

+•003 

+•040 

15-929 

16-226 

13t« 

•340 

27 

23-9 

25-7 

24-8 

+  437 

+■037 

+•028 

15-643 

16164 

1157 

•122 

34-2 

+■346 

+  028 

+•028 

15-800 

16146 

1099 

•063 

Mean,  rejecting  that  of  the  26th, 

1217 

160J>2 

The  extreme  difference  of  the  6-  is  •068  division  or  *017  inch,  on  301 
inches. 


28.  The  operations  by  which  the  lengths  of  the  other  three  rods  were 
determined,  cannot  be  made  so  clear  as  the  preceding  for  want  of  divisions 
on  the  ivory  scale,  which  at  this  stage  of  the  business  had  only  been  attach- 
ed to  the  rod  1.2.  The  detail  will  therefore  be  rather  more  summary,  the  rod 
marked  2.3  was  measured  twicfe,  the  steps  being  made  on  the  ivory  studs. 
.The  length  of  the  rod  as  denned  at  one.  end  by  the  brass  edge,  at  the  other 
by  an  arc  drawn  on  ivory  was, 

300-9001  U73 
'9413  H68 


Mean,  300-9507 


1170 


29.  The  two  rods  were  now  compared  with  each  other.  Being  tied 
firmly  with  pieces  of  wood  of  the  same  thickness  between  them,  they  were 


uigm 
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laid  on  five  timbers  planed  exceedingly  thie,  and'  supported  each  on  two 
stands.  They  were  then  adjusted  by  the  wires  of  both  the  rods.  The  ends 
of  the  apparatus  were  towards  each  other,  and  to  be  sure  that  these  corres- 
ponded aT.  square  was  applied  to  the  cheek  of  one  rod,  and  the  languctte 
of  the  other  pushed  out  to  meet  it. 

The  Nonius  read  off  was,   3-801 

Reversed  it  was,   3-93 

Mean,.   3-865  349 

Equation  of  rod,*  * .   004 


31.5 


By  this  quantity  the  rod  1.2,  was  in 'advance  of  2.3.  Now  an  arc  of 
43  inches  radius,  described  from  a  point  in  2.3,  short  -0088  of  the  mark  defining 
300*9507  inches,  out  1.2  at  the  division  14'405;  adding  the  quantity  above 
given,  345  inches==l-380  divisions,  we  get  15'785,  which  is  the  point  where 
the  arc  would  have  cut,  had  the  other  ends  of  the  rods  been  placed  even. 

Now  let  e  d  be  the  line  in  which  the  centre  of  the  arc  fa  c  was  found: 
Let  e  g  be  the  line  of  divisions  or  and  a  the  point  which  formed  the 
limit  of  300  942  inches.       -  - 

a  e  measured,    42  inches. 

And  c  d  ditto,      2  04 


•  The  cheeks  of  the  rods  were  aot  «juit<  parallel  to  their  axil ;  the  error  was  found,  and  this  is  tbe 
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.        From  the  data,  and  the  radius,  43  inches,  we  get, 

fd  =  -104839 
/e=  10021 
— — — 

Consequently  cd  =  '0463 
Now  a  was  the  mark  of  300*9419  iuches. 


Therefore  a  b  or  c  was,    300-8956  or  on  1.2— 15-758 
Add,        -1044       =  -444 


Consequently,   301-0000       *=  to  16-202  divisions. 

•.  30.  A  second  comparison  was  made,  in  which  arcs  were  drawn;  from 
both  rods,  and  great  care  taken:  the  result,  which  to  avoid  prolixity  it  is 
not  thought  necessary  to  detail,  was.  that  the  301  inches,  on  2.3  corres- 
ponded with  the  division,  v..  16118 

By  the  preceding, 


Memv,    16-160  Comp.ltfO        «  . 
 4  measures  on  1.2,  .    lf-092    .  1217 

|  m  &  -> 

.       ......  •  * 

,   Mean  of  8>      16  IQQ  1203 

The  difference  of  the  above  results  when  reduced  to  the  same  state  of* 
the  comparator,  is  only  -009  inches.  From  the  mean,  we  also  get  the  length 
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of  the  2.3  rod,  aa  l^t^d  by  the  mark,  before  noticed  300-966  inches. 
Comparator  1203.. 

51,  The  remaining  two  rods  were  now  compared  with  these,  for 
which  purpose  they  were  all  four  placed  together,  1.2  and  ^3,  being  on  . 
the  outside  of  the  other  two.  Two  arcs  were  described  with  a  radius  of 
43  inches  from  centres  in  the  prolongation  of  the  line  of  the  divisions, 
parallel  to  the  axis- of  the  outer  rods.  Both  arcs  sprang  from  the  same 
points  on  9.3,  Le.  the  line  marking  the  limit  of  300*966  inches;  Com- 
parator 1203:  with  the  several  measures,  accurately  determined,  were 
calculated  the  places  where  a  line  perpendicular  to  the  axis  of  the  2.3 
rods,  and  drawn  through  this  ^mt,  \vouJd  cut  them.  T}*e  distance  of 
this  imaginary  line  from  certain  poinlsxm  ^e  'ivory.  scales,  of  the  nods,, 
was  also  found.   This  Une  cut  No.  U  at  the  division,  15*60 

Add  languette,  '564 

;  .'16:164 
Now  the  mark  of  the  301  was,    16109 


Excess  above  301  inches,   *055  =  014  in. 

Comparator  being  1203. 

But  it  has  been  seen,  that  this  line  limited  on  2.3  the  300*966  inches. 
Comparator  1208.   On  1.2  ..'-591*014 

» 

:    ?  :>.:  ;  '••  '  Diflferor.ce,  -048 

The  error,  occasioned  by  the  want  ef  parsdlelisih.  of  the  vote.  This 
requires  an  equation  for  the  mtermediate  rods,  and  it  is  easily  found,  being 
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proportional  to  Uie  distance  of  their  axi9,  or  rather  of  the  line  of  divisions 
parallel  to  their  axis. 

On  the  3.4  rods,  this  imaginary  line  was  found  to  be  from  the  1.2  arc 
3665  inchest*:  1 '466  divisions.    These  are  intersected  at, 

1.2        •    -  2.3 
0-035               2114  * 
Add,    1  166  0-628 
.    ■   .  •   .:         f  ■ 

Tlic  defining  Une  intersected  at,    i-561  M86 

■ 

The  mean  of  these  which  only  differ  '004  incttfc  1-193,  the  division  on r 
which,  the  imaginary  line  would  cut  3.4.  But  this  requires  a  correction  as ' 
above  indicated,  which  is  found  to  be  nearly  -031  inch.  Now  the' length' 
of  2.3  as  defined  by  this  line  was,     300  966 
Add,     £  +  048=  -031 


300-997 

Deduct  languette,  •HI 

  :  '  •■ 

Length  of  rod  as  defined,     30O-856         •  . , 

By  the  division,  1493   Comparator  being  1203. 

32.  In  the  same  manner  was  the  length  of  4.5,  found  to  be  (as  limited 
by  a  certaia  mark)  300-919  inches.  The  difference  of  the  determina- 

:  ■  *•..■•'■  >  "  •■•"VI 

s    •    .    k  •      .......  .  ^  ,   .  .  .-iJi 
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tkm  from  the  two  arcs  was  only  *003  inches.  The  rods  of  each  pair,  were 
bow  placed  interlocking  as  they  w«uld  be  in  the  measurement.  In  the  pair 
1.3 — 2.3  it  was  found  that  the  line  on  2.3  which  was  most  convenient  for 
comparing  with  the  Nonius,  was  '707  short  of  the  mark,  defining  the  limit 
of  300-966 inches.  This  line  therefore  marked  tlie  extent  of 300*259  inches ; 
again  the  301  inches  being  marked  in  1.3  by  tue4ivision  10-109,  it  is  evi- 
dent that  the  division  lft.  marked  the  termination  of  301  —  300  973 
inches.   Adding  these,  30CV973 

300-259  :  1  ; 

*  *  .  ...  ',*■■■# 

The  sum  is  601  '232  which  is  there/ore  the  vahie  of  this  pair 
of  rods  when  placed  interlocking,  and  the  zero  mark  of  2.3  corresponding 
with  the  16*000  division  of  1.2.  To  find  the  division  corresponding  to  600 
inches,  or  50  feet,  deduct  1*232  inches  =s  4*928  divisions,  which  gives  us 
11*072,  also  the  11th  division  answers  to  599*982  inches. 

33.  For  the  other  pair  it  was  found  that  the  zero  line  of  4.5  was  1  *947 
from  the  mark,  forming  the  limit  of  300*917  inches.  The  zero  line  there- 
fore was  the  measure  of  298*970  inches.  Now  on  the  3.4  rod  it  has  been 
seen,  that  the  division  1*493  marked  the  extent  of  300*856  inches,  the  first 
division  therefore  marked,  300-979 

298*970 


Sum,  599*949 
vol.  xiv.  ,3  S 
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When  therefore  the  zero  line  of  4V5  considered  with  the- first  division  of 
3*4,  the  length  of  the  pair  was  599-949,  and  if  the  division  corresponding  to 
600  inches  or  fifty  feet  be  required,  we  have  1  ■000—051+4=796*  division. 
The  comparator  being  at  1 203i  1 

34.  The  preceding  operations  were  all  performed  previously  to  the  com- 
mencement of  the  measurement  There  was  also  a  comparison  made  with- 
the  chain,  at  the  same  time,  but  for  a  clearer  view  of  the  subject  it  will  be 
better  here  to  go  on,  and  give  an  account  of  other  determinations  of  the 
length  of  the  rods  made  during  the  measurement  of  the  base  from  the  brass 
scale.  There  were  in  all  8— in  3  of  which  the  four  rods  were  placed 
together,  and  the  stepping  made  at  once  for  all  4.  In  the  other  %  only 
the  pair  3.4  and  4.5  was  measured*  but  we  oan  easily  from  those  determina- 
tions deduce  the  length  of  all  four,  by  means  of  comparisons  made  between, 
the  two  pairs.  These  it  will  be  proper  to  notice  first. 

.  35.  Tn£  pair  3.4-— -4.5  had  a  similar  ivory  scale,  as  tha£  of  L3 — 2.3 
that  is  to  say  divided  into  quarter  inches,,  and  each  of  those  into  tenUis. 
During  Uie  measurement  however  it  broke,  and  got  loose,  and  it  became 
necessary  to  apply  another.  The  first  point  is  then  to  determine  the  cor- 
respondence of  the  two  Bcales,  winch  may  be  done  from  the  following 
double  readings. 


•720 

"5l5 

•740 

•330 

•728 

•310 

•570 

•240 
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•633 

•263 

•725 

•315 

•720 

♦308- 

•670 

•295 

7-10 

•31ft 

•595 

•250 

-710 

•313 

•723 

•315* 

•725 

•313 

•700 

•300 

•470 

•220 

•730 

•335 

;  .v.  ; 

16)10-999  4-741 

•681  Answers  to  296 
The  value  of  the  divisions  on  the  new  scale  is  *054~ 

36.  Two  comparisons  of  the  pairs  were  made  by  substituting-  them 
between  two  fixed  points.    By  the  first  the  following  result  was  obtained 

r.2— 2.3  3.4-ML5 
Languette,  ~    =  ^    Languette,    J-  =-305 

"  •     •  •  -  . 

From  fixed  point,.  -060    From  fixed  pointy  KJ79 

■ 

•513  -3S41  ' 

Thus  the  pair  r.2— 2.3  ww  less  than  314— 4.5  by  ^29  inches, 
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l.I-t.S    ;  9.4-4.5 
New  ««lt. 

The  Nonii  marked*         0-663  and  0*309 
Now  *129  men  =  divisions,  -516 


Consequently,.,*........  1*179  corresponds  to  0-309 New  Scale. 

The  other  comparison  which  was  made  as  before  noticed,  after  the 
*traiglitening  of  the  rods  gave  as  the.  result 

1.2—2,3  3.4 


1*315  0*470  O-220 

Now  from  the  operations  formerly  detailed,  it  was  found  that  the  corres- 
pondence of  the  Nonii  was  as  follows; 

1.2— £3  3.4—4.5 
1*075  796  Old  Scale. 

These  three  expressed  Sn  the  3  scales  will  stand  as  follows; 
Lfc-2,3  3,4-4.5 


Old 

M79  0*709  0*309 

1*315  0*470  0*220 

1*072  0-796  0*339 

Mom.;  1189  0*65*0*239 

•■••-pi'  , 
'-•  ■  ■ 

I  **  T  f  ,  *  4  • 

37.  Hating  thus  established  the  relations  which  the  several  scales  bear 
to^each  other,  we  can  from  the  length  of  one  pair  deduce  that  of  the 
other,  and  consequently  of  all  four  rods.  The  following  table  shows  the 
resulting  length  as  deduced  from  the  several  operations  performed,  with  the 
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brass  scale.   They  arc  all  reduced  to  one  certain  division  of  the  ivory 

U-M  JU-4.5 

CM  Scalr,       N*w  Sr«tf. 

scales  that  is  to  I  -300      0*547  or  0  237. 

- . 


V 

Length  of  the  Rods. 


Dale. 

Pair 
1.2—2.3 

Pair 
3.4^4.5 

Length  of 
(he  set. 

Comp. 

Reduced  to 
1141  Comp. 

February, 

IS 

Inches. 

laches. 

509917 

0-645  0. 

1199  882 

988 

1  '.'00-026 

M 

509  939 

•650  O, 

1199-924 

1023 

035 

• 

St 

599  905 

•320  N. 

1199-900 

900 

128 

S3 

509-910 

600 -00 1 

'284  N. 

1200-054 

1064 

•126 

43 

0*776 

600  160 

•31 5  N. 

1200-243 

1328 

•066 

17 

see  970  * 

0-775 

699-970* 

•240  N. 

1200  073 

1209 

•009 

March, 

S 

590890* 

•700- 

599-890  * 

•338  N. 

1199-987 

1106 

020 

3 

599  9SO 

•285?*. 

1199  892 

1046 

1199  981 

or  fetst. 

1200110 
1200-049 
100-0011 

1203 
1141 

1200-062 

The  extreme  difference  in  the  above,  as  reduced  to  the  same  state  of  the 
comparator,  is  only  *147  inch,  on  100  feet,  or  *012  feet.  Half  this  quantity 
or  *006  feet,  may  be  jaken  as  the  extreme  probable  error  on  the  mean  result, 
that  i*  irssof  *e  whole  or  on  the  base  1.2  foot. 


38.  In  making  the  comparisons  with  the  chain,  the  latter  was  placed 
upon  boards;  supported  by  the  rod-stands ;  a  draw  post  of  5  feet  in  length, 
driven  firmly  into  the  ground,  held  it  at  one  end ;  at  the  other  it  was  stretched 
by  a  weight  attached  to  a  rope,  passing  over  a  pully  in  the  weigh  post. 

*  In  these  two  operations  the  pairs  were  meas  nrod  together,  the  quantities  inserted  in  the  coluaa* 
are  half  the  length  band  for  the  4  rod». 
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Besides  these  two,  there  were  other  two  posts  driven  firmly  into  the 
ground,  on  which  the  brass  registers  were  set,' and  by  means  of  the  slider 
with  tlie  fine  line,  Uie  length  of  the  chain  could  be  accurately  laid  off. 
The  stands  were  first  put  accurately  in  the  same  plane  by  means  of  the 
small  cross  of  wood,  and  the  boning  telescope,  and  any  deviation  which  was 
afterwards  observed,  owing  either  to  their  slides  having  slipped  or  to  any 
unevenness  in  the  boards,  was  corrected  by  means  of  thin  wedges  placed 
underneath  the  chain..  The  links  being  5  feet  long,  however  were  the  less 
liable  to  accomodate  themselves  to  the  trifling  inequalities  ef  the  boards. 

*  ■ 

39.  Being  laid  accurately  it  was  thought  advisable  Co  cibserve  its  con- 
traction and  expansion,  and  whether  il  agreed  with  the  indications  of  the 
thermometer,  allowing  for  its  change  of  length  according  to  the  known  law. 
Thus  being  stretched  by  a  weight  of  19  lbs.  and  the  registers  set,  the  mean  of 
4  thermometers  was  58*6:  on  the  temperature,  rising  to  69-3,  as  shewn  by 
the  mean  of  the  same  thermometers,  it  was  found  that  it  overshot  the.  regis, 
lers  or  had  expanded  *073  inches.  • 

Now  the  expansion  of  a  steel  chain  was  found  by  Colonel  Mudge's  ex- 
penmen  t,  to  be  very  nearly  the  same  as  given  in  General  Roy's  table,  in  the 
1st  Vol.  Trigonometrical  Survey.  This  is  -0075  inches  for  every  I  of 
Fahrenheit  on  100  feet, 

Now,   -0075  X  107  =  -55o  inch. 

Observed  expansion  —  *073 

Error,  '007 
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When  the  temperature  had  sunk  to  58-0  as  shewn  by  the  four  thermo- 
meters, it  was  found  that  it  had  contracted  -097. 

Now,  O075  X  11-3  =  -085 
Observed,  -097 

•012  Error. 

Again  the  registers  being  set  when  the  temperature  was  57-9,  it  was 
found  next  morning  to  have  contracted  •1625  inch.  The  temperature 
had  fallen  to  38  3. 

Now,  57  —  9  —  38-3  =  19-6  and  -0075  X  19-6  =  -147 

Observed,  -162 

•015  Error. 

40.  The  registers  being  now  firmly  fixed  and  the  chain  stretched  with 
the  small  weight,  it  was  proposed  by  means  of  it,  to  determine  the  distance 
of  them.  For  this  purpose  the  quantity  which  the  chain  exceeded,  or  fell 
short  of  them*  with  the  temperature  as  given  by  the  four  thermometers, 
was  noticed  from  time  to  Gme.  The  chain  is  said  in  Mr.  Trouohton's 
letter,  to  have  been  exactly  100  feet  in  the  temperature  of  55.  It  was 
therefore  reduced  to  this  temperature.  The  following  table,  will  shew  the 
result:  ' 


.oUTV 

800 

X 

R.du<x«i  to  55. 

•187 

—  125 

66-2 

X 

•084 

—  -015 

•069 

38-2 

•126 

—  172 

•046 

38-5 

•124 

—  191 

•067 

381 

•125 

—  -180 

•055 

•069 
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The  brass  registers  are  therefore  distant  by  the  mean  of  these  tri- 
als,  1200-069 

Deduct*  error  of  chain,       -0 13 


1200*056 

As  compared  with  the  chain  reduced  to  55,  and  stretched  by  a  weight  of 

19  lbs.  avoirdupois. 

.       .  .  <  ■  ,  .... 

When  19  lbs.  additional  were  put  on,  the  distance  of  the  registers  was  as 
follows: 


cf4 

381               -125                     -165  040 

38-3              -125                    -162  -037 

58  0               -022                    -000  -022 

Mean,  -033 

Deduct,  -013 


Distance  of  the  registers,    1200  020 
The  distance  therefore  is  1200*020  inches,  as  measured  by  the  chain : 
reduced  to  the  same  temperature  of  55,  and  stretched  by  a  weight  of  38  lbs. 
the  difference  is  027  inch,  or  002  feet,  on  100  = 

4 1 .  The  rods  were  now  substituted  for  the  chain  between  the  registers. 
Fine  brass  wires  were  stretched  across  at  right  angles,  at  the  register  marks 


•  Occas,oS»  by  the  im*diriti«  of  the  table  «  which  it  w*.  .tretched.  Thb  equation  w  a, 
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to  limit  the  length  on  the  rods.   The  several  verniers  and  scales  being- 
read  off  or  measured  were  as  follows.* 
Order  in  which  the  rods  were  placed,   45   3.4    2.3  1.2 
The  rod  1.2,  overshot  the  brass  wire  or  register  mark,  by  -134 
The  rod  4.5,  by    .  ,   -81 2 

Total  overshot,    +  '916 

Deduct  from  languette  or  distance  between  3 A  &  2.3,    1  -OH 

Rods  fail  short  of  register,    ...........  065  inch. 

"  3.4-45 

The  Nonii  were, ......  0-855       —  0-58& 

Zero  divisions,   1-360  inch.  0-547 

0-445  =  -111  «  0-033 
•008 

-119 

■  . 

If  the  Nonh*  had  marRed  1-300  and  0  547,  the  rods 

would  have  been,   *H9  longer. 

Deduct  above  deficiency,   *06*5 

Rods  longer  than  registers,    -054 

Now  the  registers  it  has  been  seen,  were  a  part  1200-047  as  measured 
by  the  chain  at  55,  and  stretched  by  a  weight  of  l»lbe.  or  1200  020  as 
vol.  xiv.  ,  3U 
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stretched  by  28  Ubsu  Supposing  what  is  most  probable,  that  the  length  of 
the  chain  was  adjusted  from  the  standard  brass  scate,  when,  ai  tlie  saure 

temperature  of  55°  wc  get  its  length  in  62°=  100  feet  -01237  X  7.** 

tort.  Imtir..  Irilif.. 

100—037=  1199-913,  and  the  distance  of  the  fegUers  consec,u*»tly 
1 199-96  inches,  that  is  supposing  the  chftin  stretched  by  a  weight  of  19  lbs. 

Inch*.. 

But  the  rods  it  has  been  seen  exceed  the  registers  by  *054.    Their  length 

Inrlirn. 

will  therefore  be  1200-014.  Comparator  being  1093,  This  operation  was 
performed  before  commencing the  m«a9ur«m««t 

42.  The  second  comparison  was  made  ont  (be  8th.  February.  The 
register  heads  had  remained  fined  in  the  same,  position  in.  wbkb  lae  Sinner 
comparison  had  been  matfe,  although  there  was  no  reason,  fyt  suspecting 
any  derangement*  jet  it  waa>  thought  proper  to- verify  them,  and  by  a  mean 
of  several  comparisons,  th^ic  distance  was  found,  the  chain  being  reduced 

o 

to  55,  and  stretched  by  weights  of,    M  lbs.        28  lbs. 

-1200-072  1200036 

The  rods  were  then  substituted  between  the  registers  over  the  zero 
lines,  of  which  silk  threads  were  stretched,  at  rigjit  angles,  to  the  axis  of 
the  rods,,  and1  the  rods  were  found  to  be  less  than  the  registers,  *174. 
Now  the  Nonii  were, ....  0-703      &  0-303 
Zero  divisions,...,  ,,  i-300  0-237 

—•597=^149  —  0^66*  =  '036 
The  sum  of  these  is,  »  *  1 85 

*  Tut  dhutaitof  this .Umim  were  u  wiMotc  tumhtk  rc«Utd  «*  tiwtftmdtt. 
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With  the  ;Nonii  therefore  at,  1-300  &  0*237,  these  rods  would  have 
exceeded  the  registers,  by  *OH. 

The  comparator  was,  1171  at  commencement,  94  at  conclusion,  mean,  1 1 83. 
Tub  distance  of  the  registers  has  been  found  1200*072  as  measured  by 

o 

the  chain,  reduced  to  55  and  stretched  by  a  weight  of  14  lbs,  or  by  one  of 
28  lbs.  1200*036:  making  the  reduction  to  62  on  the  same  principle  as* 
before,  these  become  1199*985  &  1199*949;  and  adding  the  excess  of 
the  rods,   -011  -011 


We  have,       1 199*996      1 199*960 
as  the  length  of  the  rods,  when  the  Nonii  marked  1*300  &  0*237,  and  the 
comparator  1183. 

f     .    .    '  I  * 

43;   Thus  the  length  of  the  rods 

was  by  one  operation,   1200*014  &  1199  987  Comp.  1093 

By  the  other,   -996  «960  1183 

Mean,  •.'«.■  1200*005     1199*974  1138 

The  mean  of  the  companions 
with  the  brass  scale,   1200  049    1141 

Difference^- »•;•  "044  , 

Tins  difference  would  produce  on  the  whole  base  an  effect  of  *8  ft. 

■  r  i 

But  Lhave  the  less  hesitation  in  rejecting  the  results  of  the  comparison 

»  -  -  —  > 
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with  the  chain,  as  I  am  ignorant  in  what  temperature  it  had  been  ad- 
justed, with  the  brass  standard.  And  I  think  the  difference  of  its  length 
with  different  weights,  (the  maker  having  omitted  to  state  with  what 
weight  it  had  been  found  to  be  exactly  100  feet)  affords  another,  and  a 
valid  reason  for  adhering  to  the  brass  scale  in  preference.  It  is  however 
satisfactory  to  observe  that  the  difference  of  two  determinations  so  entire- 
ly independent  of  each  other,  does  not  amount  to  1  foot  on  a  distance  of 
4  miles. 

41.   It  now  only  remains  to  give  the  several  reductions  of  the  base, 

•  r 

and  from  the  details  to  conclude  the  real  length  as  reduced  to  the  level  of 
the  sea,  and  a  temperature  of  62. 

VrK.  Few. 

First  217f  sets  of  rods  X  100  0041  =  21,750-9 
Deducted  over  lapped,   17*6 

21,733-3 

The  sum  of  all  the  Comparators  is,  460-920 
1141x217-332x2  —  495-950 

Difference,    35  030 

 X'95 

2   1.4 

...  ...  i  i  « 

Inch. 

—  16640  21,731-9 
Sum  of  reductions  by  horizemtd  line,  ........  2*6 

21,729-3 

Sum  of  8th  column,   *2 

—  ■■  ■  ■   —  — - 

Carried  forward,   21,729-1 
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Brought  forward,  21,7291 


The  sum  of  the  Nonii  of  1.2— 2.3  is,     1 76  022 

The  number  of  the  pairs  was  219  v 
which  being  multiplied  by  1*300 

the  zero  division  gives,    284*7 


The  difference,    108*7 

—  =-277  ==>  2.3 


The  Nonii  of  3.4-4.5  old  scale,  «  54.733 
No.  ofrods=:8IX'547thezerot    44*307 


1  ■  «  1  ♦ 


•  4 

Newscale,  .........  44*404 

135  pairs  X -237 the  aero,.   31.995 


10-415 

•4-  12  «         O  S 


X  *054  ~-  12  o=0*4 


21,726*2 

Thelanguettesofl.2— 2.3  1709  7*4    x        14  6 

3.4—4.5  1939  0*0   X  16*4 


21,757*2 

Reduction  to  level  of  the  sea,  .  .t;.  .  .7. . .-—  ~; ,  2-4 
Lengthofthebasereduced  to  level  of  the  sea  and  temperature  62,  21,754*8 

VOL.  XIV.  3  x 
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Tub  last  reduction,  is  the  only  one  which  requires  any  explanation. 
The  difference  of  tevel  of  the  stations  of  Zephyr  Hall  and  Behilley  was 
found  from  the  peak  Surkunda  to  be  ....    1922  feet, 
Zephyr  Hall  above  Newada,    49% 

Newada  above  Belcille,  . .   1430 

Newada  above  south  extremity  base,  ....  186 



1244,  above  BeloiUc. 

South  extremity  of  base  half  difference, 

level  of  2  extremity  of  base,   163 

Belcille  above  level  of  the  sea,   086  by  Bar.  obs. 

4 

Middle  part  of  base  above,  sea,   2303 

From  this  with  the  radius  of.  the.  ^eriodt  An  Iat  s£  17— (The 
latitude  of  the  middle  point  of  the  base)=20,903-4l6  feet,  the  above  . 
correction  has  been  calculated  by  the  usual  formula. 

.    .        . .    •  -  i 

where  B  means  the  measured  base, 

C  corrected, 

h  The  height  above  the  level  of  the  sea, 

,  -  -  •  < 

r  The  radius  of  the  spheroid. 

7   • 

It  is  evident  that  the  first  term.  ~  is  sufficient  for  |>i^ctk^^ur|K)ses.. 
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■  1 

§.  2. 

1:  Having  finished  on  the  2d  of  March,  the  measurement  of  the  base, 
I  proceeded  immediately  to  fix  on  stations  for  deducing  from  it  the  length 
of  one  of  the  principal  lines,  the  distance  of  Surkanda  and  Chandpur 
peaks.  That  distance  as  finally  determined,  was  found  to  be  225582  feet, 
and  their  elevation  above  the  DoaJb  respectively,  8258  and  7548  feet. 

To  connect  these  distant  points  by  establishing  stations  between,  I  found 

■  ■ 

a  very  arduous  task,  and  the  difficulties  I  had  to  contend  with,  were  so  great, 
that  the  last  or  15th  station  was  not  finished  till  the  14th  of  May. . 

^  *  '  .  -      -  •  ■    »J    *       '  v  -      *  .  ' 

3.  On  tlie  proper  disposition  of  such  a  triangulation,  as  much  as 
on  the  measurement  of  the  base,  depends  the  accuracy  of  the  final  result. 
It  has  been*  given  as  a  rule  to  choose  the  triangles,  as  nearly  equilateral 
asr  possible,  and'  this  is  no  doubt  proper,  when  the  correctness  nf  each 
point  may  Me'  cqiiaHy  desirable.  .  But,  as  it  is  difficult  to  find  stations 
so  convenient!/  situatwl,  and  as  the  series  generally  is  required  to  con- 
tinue only  in ,  one  direction,  it  seems  allowable  to  admit  of  small  angles, 
When  no  principal  link  of  the  chain  depends  on  them. 

* 

"3:  In  enquiring  what  may  be  the  probable  error  in  the  distance  finally 
deduced  from'  this  triangulation,  we  have  to  consider  first  the  probable 
error  of  the  base,  and  secondly  the  errors  of  the  angles  arising  from  the 
want  of  power  in  the  instrument,  or  ability  in  the  observer.  The  former 
I  have  stated  at  probably  not  exceeding  two  feet.  The  angular  instrument 
has  been  already  described.    It  is  no  doubt  a  very  fine  one.  With  a  teles* 
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cope  of  great  magnifying  power,  and  verniers  reading  to  5  it  does  appear,' 
but  a  fair  supposition,  that  angles  could  be  observed  to  that  degree  of 
accuracy.  The  divisions  arc  however  on  brass,  which  renders  them  difficult 
to  read  with  certainty.  However  judging  from  the  extreme  error  in  the 
sum  of  the  three  angles,  and  supposing  it  to  be  the  same  way  on  every  angle 
of  the  three,  we  shall  get  7  as  the  extreme  possible  error  on  each  angle. 
>.Tow  if  we  take  an  equilateral  triangle,  (not  too  favorable  a  supposition), 
we  shall  find  that  this  error  on  each  of  the  two  angles  used  in  concluding 
the  new  side,  and  supposing  them  to  be  in  the  most  unfavorable  sense, 
would  only  affect  the  result  by  ~b  part  of  the  whole.  But  even  in  a  few 
triangles,  tjiis  error  ought  in  a  great  measure  to  correct  itself,  so  as  to  pre- 
vent the  error  increasing  in  the  ra^io  of  pie  number  pf  the  triangles, 

i 

•  .'i 

4.  Now  the  closing  station  is  brought  in  at  the  14lh  triangle,  and  if  all 
those  that  only  answer  as  checks  be  rejected,  it  will  be  but  the  10th  Jn 
order,  This  would  appear  to  be  a  sufficient  warrant  against  any  great  ac- 
cumulation of  error,  but  J  have  as  a  check  chosen  to  follow  out  the  result  by 
other  series.  The  35th  figure,  furnishes  the  3d  value  of  the  distance  of 
the  two  principal  stations  Surkftnda  and  Chandpur  ;  the  mean  of  the  three 
values,  is  taken  for  the  foundation  of  the  large  triangulation.  Those  after 
the  35th,  are  meant  from  some  of  the  preceding  results,  to  deduce  the  dis- 
tances  of  the  intermediate  stations  of  the  great  triangulation,  and  in  one 
case,  by  means  of  a  concluded  angle.  But  this  result  is  checked  again  by 
one  of  the  great  triangles. 


T  •        »  •  9 
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5.  None  of  the  angles  on  the  sine  of  which  any  connecting  aide 

o 

depends  is  less  than  <0,  except  in  one  triangle,  (the  15th)  and  in  this  the 
angle  is  16,  but  from  this  a  very  short  side  of  17,000  feet  only  is  concluded^ 
as  part  of  a  longer  side  of  58,000,  from  wliicli  the  series  was  to  continue. 
Tlie  .reason  of  requirhigahb  small  side,  (the  distance  of  the  12th  and  13th 
stations),  was  an  inability  to  distinguish  the  13th  station  from  the  10th. 
J  was  therefore  obliged  to  make  a  quadrilateral  of  the  10th,  1 1th,  12th  awl 
^3th.  >The  djstaAee  of  the  11th  and  13ti^  is  checked  by  2  other  quadri- 
laterals, in  which  other^ -stations  w^ere  substituted  for  the  13th,  I  hatte 
numbered  these  in.  the  •rdejr  of  the  triangles.  This  method  qf  deducing 
jg^idc^rathe  Juipwn  angles  and  aJl  tfieaiqteu  :but  one  or  two,  of  a,  4,  0, 
or -6,  sided  figure  js..  very  .convenient,  juid  I  think  equally  satisfactory,  as 
the  more  direct  one  of  a  triangle.  I  have  there&reaoLhesitated  \p  employ 
it,  as  in  the  figures  marked  23,  26,  28,  31,  33. 

6.  What  follows  consists  of,— first,  a  detail  of  the  angles  observed  at 
each  station  with  an  account  of  the  stations,  and  the  reductions  to  the 
centre  where  required.  To  this,  I  have  subjoined  a  table  of  the  angles 
reduced  and  arranged  in  triangles  or  quadrilaterals,  with  all  the  logarithms, 
necessary  for  their  verification.  It  would  appear  to  be  affecting  an  accu- 
racy, of  which  operations  (conducted,  w  ith  such  limited  means  as  ours), 
are  not  susceptible,  to  have  used  more  than  6  figures  of  logarithms.  In 
fact  on  an  angle  of  60,  an  error  of  7  would  produce  an  alteration  of  8, 
in  the  6th  figures  of  the  sine.  And  on  a  line  of  21,000  feet,  the  error 
of  two  feet,  which  I  suppose  possible,  might  alter  the  logarithm  4  in  the 
5th  place.  So  that  6  figures  appear  to  be  more  than  sufficient.  The 
vol.  xiv.  3  Y 
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known  sides  of  the  triangles  are  always  on  the  third  or  last  linc^  The 
heading  of  the  columns  is  sufficiently  intelligible.    Some  triangles  are 
resolved  by  cosines,  for  instance,  when  2  sides  and  3  angles  are  given, 
those  angles  being  very  acute,  that  is  less  than  30.   In  resolving  4  sided 
figures,  the  general  method  that  has  been  followed  is  to  draw  parallels 
to  the  2  unknown  sides — by  which  means  2  triangles  are  obtained, 
in  which  all  3  angles  are  given,  and  one  side.   In  resolving  a  5  or  6 
sided  figure  I  have  preferred,  letting  fall  perpendiculars,  from  each  of 
the  angular  points  on  the  unknown  side,  and  calculating  the  several  sides 
.  or  pieces,  intercepted  by  these  perpendiculars.    But  from  the  paper  itself 
it  will  be  sufficiently  clear,  how  each  result  is  obtained,  and  from  the 
fall  detail  that  is  given,  it  wQl  be  an  easy  task  to  detect  any  mistakes 
that  may  have  been  made. 
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Detail  of  the  Angles  of  the  Triangulatim  founded  on  the  measured  Base. 


In  the  following  there  has  been  no  selection  nor  rejection,  but  where 
it  was  quite  evident,  that  the  wrong  object  had  been  bisected.  There 
are  three  columns,  one  for  the  various  readings  on  the  same  point  of  the 
limb,  the  other  for  the  various  means  of  these,  and  a  third  for  the  true 
or  correct  angle. 

lit  SUtioa,  Southern  Extremity  of  the  Bue. 


Readingt  on  same 

pobU  of  Limb. 


Rcadbtft  on  dif- 
ferent point. 


Mean  or  correct 
value   of  the 
An  fie. 


•  •  •  «*»  •-•  •  • 


Zepht/r  Hail  tad  Nevada,. 


ft     1  « 
08  26  48  7 

•    r  m 

388 

4*5 

98  20  433 

22-5 

30 

20 

37-5 
22>5 

2fi-5 

11-2 

11-2 

450 

458 

28  8 

28.8 

22  40  34-5 

45 

52-5 

22  40  41  » 

75  45  18-8 

375 

21-2 

47 

75  45  SM 

98  26  3U-7 


22  40  51-0) 
75  45  31  1 


2d  Station,  Nevada. 


49  21  191 

49  21  191 

11  2 

118 

11-6 

05-7 

32* 

114 

71  37  33-7 

43-7 

68-2 

37-5 

71  37  42  8 

35.3 

49  21  14* 


71  37  3©  © 
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2d  Station  Nexada, — Continued. 


Northern  extremity  of  the  hue  and  Nalopmni 
Mitka  BM  and  Ndlapani,  J .......  ■  


Readings  on  iame\  Readings  on  dif- 
point  of  Limb.  I  ferent  point. 


Mean  or  correct 
value    of  the 
Angle. 


22  17  58-5 
18  165 

74  03  46* 


22  18  07'* 
02.5 

74  03  46-2 
49-4 


22  lb  0& 


74  03  47-8 


3d  Station,  SepAyr  Ilatt. 


The 


Nevada  and 


Northern  extremity  of  the  bate  and  Nalapanl, 


4  Nevada  and  Nalapant, 


50  49 
60 
49 

50  49 

50  50 
49 
32  36 


32  36 
32  36 

96  43 

©6  43 


587 
12  5 
58-8 
47.7 
538 
000 
527 
363 
26-3 
41  2 

46-  3 
425 
38-8 

47-  5 
425 
20.0 
12-5 
10-2 
248 
250 


180  09  55 
51-3 
56-2 

180  09  58  8 
10  01-3 


50  50  03  3 
49  50-7 
49  66-3 

la     •  i  * 

32  36  34  6 
32  36  44  4 

32  36  42  9 

96  43  16-2 

96  43  24-9 
00  43  13-8 

180  09  54-2 
180  10  00  0 


50  49  66  8 


32  30  40-6 


96  43  18-3 


180  09  571 


4th  Station,  Nalapant. 


Zephyr  Hall  and  northern  extremity  of  the  base, 
2  Nevada  and  northern  extremity  of  the  base,. 
Nevada  and  Mitha  Biri,  


67  51  37.5  ... 
42-5 
39-0 

67  59  57  5 

62-5 
60-6 

58  08  51  2 
438 
485 


57  51  40  0 
41-2 


68  00  00-2 
67  60  68 5 


58  08  47-8 
36- 1 


67  51  40-6 


57  59  59-3 


58  0  8  42  0 


■i 
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-    '4th  Station.  Nalapdht,— Continued. 


4  Mitha  Bin  and  DudkUi  itationl. 


>-  >V  I 


•    >  > . 


Dudhiii  and  Mtuirana 
M<ufrona  station  and  Surkandc, 


7  Tank  and  JWArtf  ttation,. 

8  Tank  and  BkaJraj  Dun,  .  


10 


II 


Bhadrqj  and  Maslrcma  station, . 


Tank  and  Matirana  station, 


Readingtonsaine 
point  of  Limb. 

67  26  33-8 

37-5 
354 

fit  32  07-5 
06-5 

:  07 

47  53  90 

23* 
20-2 


Rt  nlingt  on  dif- 
ferent point. 


9  45  33-8 

37-5 
35-5 

81  17  41-3 
.  44 

f  425 


67  56  35  5 
283 


M  32  07O 


47  53  212 


Mean  or  correct 
vulue    of  the 

°  .  7, 

67  26 


51  32  09  J 


47  53  2l  i 


66  44  40 
bd  69  04  1 
H  45  Si-0 


0  45  35  6 
61  17  42-6 


61  17 


118  16  47 


6th  Station,  Mitha  Btri. 


Dudhiti  station  and 


2  Nalapatti and  Nevada,. 


«5  24  12-5 
106 


47 


37-5 
400 


65  23  44  0 

65  24  lt'S 
47  47  37- 1 

47  47  38-8 
47  47  33-8 


65  23  57-8 
47  47  43-2 


2 


Dudhiii  »UtioD  and  Nd.ipani,  

i 

Bhadrqj  and  Nalapml,  

nnfiaad  Bhadrqj  Dirty  

^A/Kft-V  and  Didhili  etation,  (I  from  9).  .v. . 


,   56.03  083 
02  56  2 


BAaiZriy'and  Mastrana  station, . . . 

_7_Nat:,)iani  and  7Vwtf»(2  from  3), . 


•  •  •    »  -  •  -  *  - 


26  35.050  . 
037 


56  02  59'4 

56  03  02-5 
72  43  51-3 
44  00O 
85  18  52-4 
43-8 


26  35  044 

...  , 


56  03  01 O 

'.  'y    ■  6 

72  43  55-7 

86  18  48  I 

18  40  54-7 
26  Si  04-4 

46  08  4t-7 

158  01  4S  9- 
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3  Z 
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7th 


Extremity  of  the  B*se- 


1  fialapani  «nd  Zgiftjr  //a.7,. 


Headings  on  tame 

.ffiint  of  Limb. 


to  to 
25  16 

to  24 
S3 

f>9  42 
41 

99  42 
42 

09  41 

106  .2* 
106  29 
106  2«J 

It  it 
ii 
n  ji 

si  it 


• 

10 
02  5 

07  5 

07-6 

63-7 

01-3 

00 

S84 

14-8 

137 

476 

68  8 

18  7. 

074  . 

«213 

20  0 

058 

0*7 
04-2 
676 
14-0 
13  8 
120 
06  2 


Readiagt  on  dif- 
ferent ptitnl. 


*    »  m 
to  to  06  3 
C76 
24  67-5 

99  41  49-4 

■  i 

42  14  3 
41  63  2 
100  29 
108  29  20  7 
100.2ft  04* 
93  12  018 
91  11  13-0 
31  11  081 


ffetin  or  correct 
t    of  th. 

Angle. 


<  • 


25 


99  42  Oil 


1M  29  12-1 


32  12  08  3 


l| Tujk  and 


 1     j  i  .  i 


J  Tank  awl  Cairo/  i*<         ,   • 


Tiik  and  Bkadraj'Ja%MVt.,.»  »••»  


"4Tank»tidSiir*anrf«,  ... 

.  . 


12  Ba*rdl  foil  and  Shadraj  Dun, . 
7  C'handpur  and  Surkanda,  ... . 

8|C*-^«4Clktir',.  


41  25  46 
44 
64 

«1  21  55 
52  5 

05  19  08?7 
015 


«8  62  49*5 
46 

48  56  309 

37-4 


1-1 


14  08  20  5 

32-5 


41  25  47-7 
41  16  46-0 

41  21  6X7 
01  21  65 


18  58  27-5 
34-6 

C8  51  47  3 


4»  54  34  5 

34-5 

■ 

91  50  07 

49  54  5 
14  08  205 


41  25  40* 

01  21  549 

00  19  05-4 
18  28  30-5 
08  52  44-9 

48  40.984 


19  58  07'5 
91  50  00-8 

14  08  94*8 
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81b  S«i'«rf?#*fi,— Contmnetf. 


27$ 


ptiiit  of  Limb,     fertnt  point.    •TO  2  tf 


Angle. 


Sarfaa^andCW',....  |  105  58  27-5 

Bafrii  la*  stiff,   

«uid  B.  F*-  S»  ♦  •  *  * 


10  CM/ and 
II 


G3  05  00 
00 


105  28  27-5 
37 


105  68  3*3 
63  06  00 
4  57  09  9 


9ik  or  Mutirana  Station. 


Nalapani  ud  Surkandlt, 


3)  Nalapafit  and  BHadrt&J  ovitp&r , 

AlNalapani  and  tank,  

5|/)w«<Aift  station  and  BkadraJ- 


02  03  25  • 
243 
26'9 

 .ik  ..4,.     77  57  40 

119  13  26 
85  03  06-2 
41  15  56  8 
84  10  10-8 


iy.. 


. * . . . 


92  03  25-3 

77  57  36-3 

110  13  2<5 

36  03  062 
41  15  39  8 
84  10  198 


■  . 


,10th  Station,  Surkanda. 

— — p,,:       ;   i  - 


l  Saltan,  n&Matirma  Station^.. 


f 


fl  r. 


40  03  13  8 

...  .17:5. 
40  03  33-5 
41.8. 
31 

40  03  25  5 

..  S6> 


.  40-03  15  6 

40  03  35-4 
40  03  *7'3 


40  03  261 

>  \  .  -. 

I 

»   *f  .: 


1 1  th  Station,  Bhadraj-Jounpur. 


■ 


l]         <y  IW«  and  Jfarfrau  station,  ,|    PS  37  35 

61  14  52-6 


2]  BAwsVtf  0m  aod  B«r*  Hag  staff, 

4j8f«/r«na  Station  and  2?oir«*  na|  »tiff„  ...... 

.SBairdt  flag  staff  and  Btiadny  flsm  'old 


58 

67  26  55 
60 

1S4  52  27-3 
30-5 
69  39  11'2 
168 


1 

 f 


S3  37  33-8 
61  14  55-3 
87  26  57-6 
154  52  2fl 
69  39  Iff 


- 


no, n&dhw  station. 


BM  and  Nalapant, 


1 

X  Mi>A»  ftfrfaad  tank, 
3  AbtapoN*'  mi'Bhadrqj  IXm, 


•  •  •  •  *  •*•••• 


47  10  475 

63-7 

,  I 

0  57  26»3 

138  24  45 

,      •  .65 

138  24  53-7 

"13824"  50  6 

1 47  10  50* 
9  57  96-3 
138  24  50-3 
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12th  Dmlhiti  Station,— Continued. 


— 


R&idingt  on  tamel  Reading!  on  dif- 
point  of  Limb.  I  ferent  point. 


A^alapanl  and  tank,  

5  Natapani  and  Matlrana  station,  

6  Mastrana  station  and  Bhadraj  Dun,  

7  Tank  and  Bhadraj  Dun,  


57' 08' 088 
12-5 


50  39  01 -2 
28  6*7 
171  06  TO 

ICO 
81  10  38-7 
 41:5 

i 


67  08  10  6 


81  16  40O 

81  16  30O 


caii/r    o/  the 
Angle. 

o    •  • 

57  08  17  8 


60  $8  57-4 
171  08  1*0 
81  16  35 


13th  Station^  Bhadraj  Dim 


31  50  17-6 

89  49  51 -2- 
53- 1 
50  11  51-3 

69  54*34-3 
 37-6 

109  07  51-3 

47-5 
104  25  58  8 

65-6 
31  34  49  3 

70  48  06  3 
2B  35  57  5 

36  08-8 
86  16  19-5 

172 
61'  54  20 

live 

53  59  33-7 
28-7 
63  18  11-8 
.  133  47  62-4 
lSff0l44-4  m*] 

81  °*  lt**h  >rni,i;>  ;.u 


Natapani  and  Dudhilt  station, 


3,' Natapani  and  Bhadraj-Jounpur, , 


n 

12 


Natapani'  and  tank, . . 
aud  C'handjwr, 


TimtioaA  Babr&t  &ig  staff, . 
TtoiA'  and  Bairat  Math,  . . 


..... 


7  Bhadraj  old  station  and  Ohandpur,  

8  BA<raV<</'  old  station  and  Bofro*  ltag  staff, 

9  Bhadraj- Jounsar  and  Hotra*  flag  staff,  . . 


13  Tank  and  TimH,  

14  Tank  and  Bhadraj.  Jouniar, . . 
15,Tank  and  Bhudraj-Jounpur,  . 
16\  DudhUi  sUtion  and  tank,  


■ 


31  50  21  * 
85  41 


50  II  51-3 

69  54  35-9 

109  07  49*4 
104  25  57  * 

31  34  49  9 

70  48  06  3 
28  36  03* 

66  16  14* 

61  34  18-6 
"53  59  31-2 

53  16  11-2 

133  47  62  4 

13«J  01  44  4 

82  02  16  3 


14  th  Statioo,  Bhadraj- J eunt  or. 


Bairat  flag  ataff  and  Bhadraj  Dun  r*w  station, 

2  Barat  flag  staff  and  Timk,  

Bhadraj  Din  new  ataiion  and  Tsmft,.  ....... 

 '1__lL  : . 

 ^  '  ^  


76.20  J7-5. 

22-5 
160  54  46-3 
66  3 
74  34  28  8 
33<8 

— r  
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15th  Station,  lhtinii  Fort. 

.1 
I 

i 

0 

* 

a 

& 

10 

V, 

Bcft  (tings  vti  same 
jH/iiU  of  Limb. 

*  «-    V  v  r  -  *  

O       1  i> 

67  10  Sri 

14-5 
50  11  3.18 
U08  CO  tit -J 
1  j 

H  03  17-5 
27-5 
2  01  23-8 
73  02  16  3 
088 
50  55  513 
503 

S3  W  t«  a 

21  00  25 

12  5  > 
75  22  26-» 

■  v 

177  25  10-7 

.   ,,•;<*■  . 

kradfhgs  on  af- 
ferent point. 

0    ■  ~7~ 

i  • 

;  .         J  ;, 

■?,••• 

Afnpt  or.  correct 
vaiie    of  the 
  Angle. 

O         |  II 

57  10  10-7 

59  11  33  8 
108  06  08  1 

6  03  22  6 

2  0!  2.1  8 
75  02  12  5 

50  55  53-8 

63  08  MS 
24  06  18  7 

75  22  22  7 

177  25  08-3 

t 

Bkadrv-Jompir  and  BAadf  qj  new  station,. . 
Rhadraj.Jounpur  and  BWrtf  old  station,  . . 

Rhatfraj  new  station  and  Bkadrqf  old  station^ 
Bhatiiuj  new  vUtionaud  DhaJruj-Jountar, . . 

Bkadritf  new  station  and  7Yw£f,  

i 

Ifllh  Station,  AIoOm.j 

\ 

Uhadraj-JoiitfpurSi  BXadrqj  Din  »tnMt*tio», 

Bkadraj  Mn  ncw-statim  awl  C**w*4r,  ... 

  *-  L     .  . 

46  17  3<^ 

26.2J 
15 

17$  21  1C.5  * 
30 

.12*  03  57.4 
04  11.3 

- 

46  17  237 

» 

175  21  23-2 
129  01  04-4 

17th  Station,  Gktmdpir. 

S'lih.uttaj  W*  new  4*itl»n  and  tVw*,  

55  42  42  S 
6B  37  58  8 
'    41  13  SO 

■ ...  f 

55  42  42-5 
68  37  68  8 
41  13  30 

;r- 1 


:,f>.  f.t.» 


„  i.        .      .     .  i .  j  •■    .  , 
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Account  of  the  Stations,  at  which  tlw  foregoing  Angles  were  observed, 
and  details  necessary  for  their  reduction  to  the  centre  of  the  Station. 


The  greatest  pari  oftlkc.se  stations  are  either  on  rising  grounds  or  on 
the  summits  of  peaks.  Indeed  there  are  but  four  out  of  17,  which  are  on 
1hc  low  grounds.  The  signals  used  were,  in  the  Dun,  and  where  other 
objects  did  not  offer,  pyramidal  frames  of  wood  covered  with  cloth.  These 
when  projected  on  a  dark  ground,  are  very  distinguishable*  and  can  oo 
account  of  the  sharpness  of  their  summits  be  intersected,  with  the  greatest 
nicety.  Their  axis  were  set  truly  perpendicular  by  n)eans  of  a  plummet 
and  wedges  driven  underneath  them.  This  plummet  was  alsj  made  to 
coincide  with  the  centre  of  the  station,  arid  the  signal  then  fixed  by  driving 
in  strong  pickets  to  which,  it  was  lashed.  -'For  two  stations,  the  northern 

and  southern  extremities  of  the  base,  a  flag  staff  was  used  and  after  conclur 

......  v 

ding  the  angles  in  the  Dun,  this  flag  staff  was  erected  at  the  connecting 
station  in  the  Dim,  in-order  that  it  might  be  more  distinguishable  from  the 
mountains.    The  other  objects  observed  \yere  various  as  will  be  seen  in  the" 
following  acpo.mt  of  the  stations,    I  shall  give  also  the  rcJucUon  of  the 
observed  angles,  to  the  true,  as  referred  to  the  centres  of  the  several  stations. 

\at  Station,  Southern  Extremity  of  Base. 
A  L/.hgk  picket  was  driven  in  to  unrk  this  station.    The  signal  was 
placed  immediately  over  it  as  also  the  circle  in  oberving.    There  are 

therefore  no  reductions  to  be  ruade. 

A  •..    .-  r 
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Himalaya  Mountains,  tff- 


2d  Station,  Newada,. 


The  same  as  the  first  station,  it  is  about  100  fgct  wo»tj  gr..jp£|jb-we»t- 
of  the  Math  or  Hindu  temple,  nsar  the  village  of  \ljat  luuneyfftur  W&s 
south-east  of  Dthra.  • ■  ,.•>   , 

•  •  ■  V   9  *  ■        -  » 

t      ■ '  .1 
The  same  as  the  two  preceding.    It  is  near  U12  north-west  corner  of 

Captain  Young's  Bungalow,  on  the  Nalapatd  hill,  distinguished  by  the 

above  name.  ;  .,,},-,  > 

4(h  Station,  Nalaptwf. 
Tins  is  the  site  of  tbenfort  of  that  name,  Uftfi)^.  wViti*  ,Gewral 
Gillespie  fell.  The  ■  statiw  is  nwkgdt  by  ^  large  :piq^et^(E}4e^,i 
fig.  1).  In  observing,  the  circle  was  placed  accurately  flyer ,  T*^ 
signal  was  also  adjusted  to  ij^  but  it  happen^  tliat  when  observing  at  the 
Diidhili  station,  the  pyramidal  frame  having  been,  blown  down,  I  was 
compelled  to  take  the  angle  on  a  tree  close  to  which  the  signal  had  been 
placed.    It  is  a  well  defined  object,  and  its  stem  is  short  and  straight. 


angle  was,    0  16  25  1  "  v 

*\  ■                                               ■    '  '>  :     '  '  •  'i •  7 
The  cngle  at.  the  north  P.  signal  wasx      96  45 

•  ' i   ,  :>  ; .  ..  ,  .     .j  j 

'  »>  :-'  3d  Angle,       82° 58  35  Slhe^Aiv  Co.  ©:003  s'kf 

Log.distance  of  signals,  =  5185  3  75&.<l&\ 

Sine,  16  25  7  679  01 

'  •  •;  v'i  ■   ■  ■          .     •  -v;    '  •      •',  nnV 

Distance-  of  centre  of  *ta*ioikfrom.eeru\re  of  tree,  1^(14  u«.  ,:l  12fc  4ai 
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Now  at  the  centre  of  station,  the  angle  between  the  tree,  and  th?  Dxd- 
Utf  slghid  'wits'  137  50  the  tree  being  to  right  of  the  latter,  The  dUtamy 
or  the  signals  is  53,0fH  feet.    T!ic  reduction  will  then  be : 

Log.  53,064  Ar.  Co.  5-2752 
Sine,  137-50  98269 
Log.  26-4  1-4214 
Sine,  l"  Ar.  Co.  5-3145 

Correction  in  seconds,  68-9       1*8380  additive  in  Azimuth. 

5th  Station,  Mitha  B/rif. 
r  MA*i£E»  by  ft  picket  as  usual.    No  reduction*.    It  is  about  three  fut- 
long^^^E;  oF;the  Village  of  that  name,  and  not  far  off  the  road  to 
Bthra  from i  flW/w^ifr. 

M  Gih'Statum,  the  Tank. 

This  station  is  on  the  road  from  Sahthspur  to  Dehra.  There  is  a  tank 
surrounded  by  high  banks,  on  the  southern  of  which  are  several  small  white 
buildings  erected,  to  commemorate  Salts  that  have  taken  place.  It  is  the 
eastern  of  these  that  marks  the  station.  The  place  of  observation  is  marked 
by  a  picket  of  the  usu ...  size.  From  Nalapanf  the  proper  object  was  not 
visible,  being  hid  by  a  tree,  I  was  therefore  obliged  to  intersect  another  of 
these  buildings,  the  distance  of  which  I  carefully  determined.  A  plan  of 
the  station,  shewing  the  relative  position  of  the  three  points  is  given 
pl*te3,fig.2. 

The  distance  of  the  western  Satf,  from  the  picket  as  measured  by  a 
brass  chain  was  found  to  be  68*1  feet,  *ut  *rf  the  eastern  7*3  feet. 


JIlMifl/AYA 


The  angle  which  the  former  made  with  Naldpanf  was  found  to  be  155 
1 5, 4he  lattefr  being  to  the  right.  The  eastern  was  to  the  right  of  Nalapant, 
again  56  12.  With  these  data,  and  the  following .  distances .  we  obtain 
the  reductions.  ;  .   ;.  \ 

Redactions  to  Centre,  Distance  6-1  Feet,  Longitude  907853. 


|  Distance 
Stationt.                [from  centre 
|  qf  station. 

Logarithm. 

single  be- 
tween stati- 
ons or  centre. 

Sines.  in 

Marirana.Q  

Fttt. 
53-720 
68807 
58  689 
71-086 
82316 

47301 
•7694 
•7685 
•8518 
•9155 

o  • 
50  18  L. 
112  15  Li- 
128  56  I* 
214  1*  I* 
82  47  L. 

9'9196 
9-9664 
9-8909 
9-750'i 
9  090  5 

A*.  . 

19  4  — 
197  — 
167 — 
99  + 

15-2  — 

.     .  „  Vl  •  '  .                        '  "     "»/"...                    f:-  .  .  '  ■  : 

; 
i 


The  reduction  of  the  other  Satf  to  the  picket  may  he  found  tlius: 
Log.  Ar.  Co.  53-720  5-2699 
Sine,    15515  9*6219 
Log.    169.  2-2279 

5-3144 


271-7 


2-43-1 1 


~  ,      :  4  31-7  add  reduction  to  other  Satf, 

19  4  sum  is  4  517.  Which  is  the  angle  subtended  by  the  two  Stab, 
at  NalapanC 


7th  Station,  Northern  Extremity  of  Base. 
Marked  with  a  large  picket  as  usual.    It  is  on  the  edge  of  the  21/*- 
parma  Nala,  about  400.  yards  north  of  the  village  of  Dalanwala.  No 
reductions. 

vol.  xr?.  4  B 
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:  8lA  Station,  Timli. 

V  This  station  is  about  ono  mile  or  a.  Utile  mow  IS.  W.  of  the  village  of 
that  name,  on  a  rising  ground,  a  large  picket  as  usual  marks  the  spot 
No  reductions. 

9*fc  or  Afcw/rana  Station. 
This  station  is  on  a  peak  of  the  range  which  bounds  the  Dun  to  tht 
Inorth,  shutting  iu  tli^  J^ar,  one  of  the  feeders  of  the  Jumna.   The  point 
observed  was  a  small  pyramid  of  trees  which  had  been  formerly  erected. 


From  Nalapanf,  however  this  point  was  not  observed,  but  a  pillar  that 
had  been  built  on  the  occasion  of  a  former  visit  'The  stand  of  the  circle 
was  placed  exactly  under  the  summit  of  tlie  pyramid.  The  distance  of 
the  pillar  observed  at  Nalapanf  was  2.3  feet,  and  the  angle  which  it  form- 

o  * 

ed  with  Nalapanf  was  159,  the  latter  being  to  the  left.  Tiiis  gives  with 
the  distance,  41*867  feet,  tlie  reduction  Is  =  4*1 — additive  in  Azimuth. 
(Plate  3.  fig.  3). 

H 

Wtk  Station,  Sarkanda. 
This  is  one  of  the  stations  of  the  great  triangulation,  and  it  was  for 
Hhe  determination  of  the  distance  of  this  and  the  Chandpur  station,  that 
this  triangulation  was  instituted.    The  point  observed  is  the  centre  of  a 
small  Math  or  Hindu  temple.    The  place  of  observation  is  a  stone  pillar, 
which  is  14  feet  from  the  centre  of  the  building.   Hie  centre  forms  an 
-angle  with  Nalapanf  of  90,  being  to  the'left^  iand  consequently  with  the 
Masfrana  station  an  angle  of  130.    WitliitMe  and  the  distances,  the 
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Inductions  to  the  centre  are  Biixml  la  be  447,  for  NaktpanS  (in  Azimuth  4-), 

station  45-9  (in  Azimuth -\  >    (Plate 3.  fig.  4). 


i , 


Station,  Bhadrqj-Jounpur. 
This  station  is  on  a  mountain  of  Jounpur,  situated  between  the  Aglar 
and  the  Jumna,  a  wooden  temple  with  conical  roof  on  the  summit  was  the 
point  observed,  but  the  place  of  observation  was  on  a  stone  pillar  9*5  feet 
from  its  centre.  The  angles  which  it  formed  with  the  different  points 
intersected  and  their  distances,  as  well  as  the  reductions  are  given  in  the 
following  table. 


i"             SMioit.  ■ 

Distance 
from  renin 
;  of  tta!ion. 

Logarithm. 

Reduction 
M 

Jsimnth. 

43-9M-4 

BKS 

471  |1 

□  £ 

 .  

51  SO  L. 
109  34H_ 

 .    J  -i 

or  Dudhitf  Station,      f ; 
«  This  station  i?  on  a  peak  of  the  range  to  which  Bhadraj,  Masfranq 
And  Surlcanda  stations  belong.    The  point  observed  was  a  pillar  which 
had  been  previously  erected,  and  it  was  on  this  that  the  circle  was  placed 
in  observing.   There  are  therefore  no  reductions. 


13th  Station,  Bhadraj. 
This  station  is  on  the  eastern  summit  of  a' well  known  peak.  The 
circle  was  pface4  on  the  pillar  whiph  was  the  point  observed  from  the  other 
stations  consequently  there  are  no  reductions.   To  distinguish  it  from  the 
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station  of  the  great  triangulation  which  is  on  the  western  summit,  I  have 
called  it  the  new  station,  and  the  other  the  old,  their  distance  which  wili  be 
useful  was  well  determined  from  Bairdt,  and  from  Bhadraj-Jounsar. 

14th  Station,  Bhadraj-Jounsar. 
This  station  is  on  the  ascent  to  Bairdt  fort  from  Kahtu  The  place 
of  observation  is  a  pillar  built  in  the  centre  of  a  platform  of  loose  stones. 
The  points  intersected  from  other  -stations  were  the  extrem  corners  of  this 
platform.  The  plan  (fig.  5}  of  the  station  will  shew,  how  the  reductions 
are  obtained.  .  . 

The  corner  observed  at  Timlin  the  S,  E.  one;  it  is  9-6  feet  from  the 
pillar,  from  which  place  it  forms  an  angle  of  103  38.  These  data  with' 
the  distance  90,456,  gives  the  reduction  at  Timli  21'4-J-  in  Azimuth.  Fronjt 
Bluidraj,  two  different  corners  were  observed  at  different  times*  -  The  first 
time  the  S.  E.  or  middle  one  as  it  thence  appeared.  The  angle  whicft 
this  forms  with  Bhadraj  was  found  to  be  29  04,  which  with  the  distance  of 
Bhadraj  38,607,  and  that' of  the  corner  from  the  pillar  9*6  feet,  gives  the 
reduction  at  Bhadraj  25*0—  in  Azimuth.  The  Second  time  the  extreme 
corners  were  observed,  which  gives  the  place  of  the  centre  or  middle  point 
Now  from  the  diagram  it  may  be  seen  that  this  point  as  viewed  from 
Bhadraj,  falls  to  right  of  the  pillar  *6  feet,  which  at  that  distance  subtends 
3-1  tlie  reduction,  in  AzimuUi  it  is  — . 

Uth  Station,  Bairdt  Fort. 
Tins  is  also  one  of  the  points  of  the  great  triangulation.   The  station  is 
however  different  iu  the  two  triangulations,  in  the  small  one  it  is  the  southcdi- 
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ner  of  the  outer  fort,  in  the  large  one,  it  is  a  pilfer  within  the  inner  fort,  the 
distance  between  these  points  has  been  determined  tf8c«iBatelf,\beihg  oe glos- 
sary for  the  solution  of  some  of  the  great  triangle*  The  figure  (fig).  6)  wfli 
shew  the  relative  positions,  and  distances  of  the  several  point*.  '> 

t.  ;  .  •      --'if- i:a au-!'  i?i 

The  point  observed  was  a  .flag  staff  at  the  Domer  -o.f.'the;  hasten,  but  the 
circle  could  not  be  set  up  exactly  in  this  point.  Itwas  placed;  0i>  a  pillar 
9*1  feet  from  it,  which  formed  an  angle  of  20  2£, with  fthadrqj,  the  latter 

being  to  the  light;  with  these  data,  and  the  distances,  the  following  rcduc- 
tions  may  be  calculated.  i  jwwfct.ii      _  • 

Reductions  to  Centre,  Distant  7*  Beet;  


 — —  .  

1    •      ,      -.      t    r                      •■  >«■  T  1 

Stations. 

Distance 
/torn  centre 

Of  StliWTlJ. 

iJr.  tt>. 
Logarithm. 
* 

Angle  be*  1 
ttticti  ' 
on«  >V  centre. 

Bhadrnj  Dun  old  station,  

Yn. 
38  045 
38  829 
3H-3«0 
107-578 
l?7-4j5 
19  131 

54038 
.  -4I0S 
-4159 

495*3 

nJ  ^8»4« 

57183 

... 

33  45  L. 
43  45  R. 

'.  f  6  -J6  a. 

71  20  R. 
17  43  U 

88  it  R. 

Surkitntla,  

Qharipur,  

8-7147 


/i    iiO  I>Tu 


16lA  Station; Bairat  Math  or  fflgfr  fitedtfm  C  .'   i  J 
The  point  observed  was  the  centre  of  a  small  M<4k  ^'f^P 
one  mile  from  the  fort,  the  following  reductions  are  i^uteepV  !  ;  «  ;  ^ui.  ; 

Reductions  to  Centre. 


Stations. 

Distance 
front  centre 
of  station*. 

.    n     ,1  Angle  be- 

L°Z("'ihm-lo,1,*  centre. 

Sitiet. 

Rcdurtion 
m 

Aiimuth. 

lTf<. 

47141 
47  559 
901 11 

6-3366 
•3348 
•0455 

177  38  R. 
136  05  L. 

7 

86159 
9-841 1 
9O850 

1-4  + 
53  8  — 
01-4  — 
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'  :  \7th  Station,  Chandpfo Peak. 

Tms  like  Bhadraj,  Swkanda,  Bairat,  is  one  of  the  stations  of  the  great 
triangulation.  It  is  a  lofty  mountain  being  elevated  above  Schdranpur 
7548  feet.  The  object  observed  was  the  centre  of  a  stone  temple.  The 
distance  and  the  relative  situation  of  this  building,  and  the  pillar  on  which 
the  circle  was  placed,'  are  shewn  in  the  figure.  With  the  data  these  con- 
tained, and  the  distances,  the  following  reductions  are  calculated. 

Reductions  to  Centre,  Distance  44  FeeL 


—  •'  1  '    !     1  '               >■   '  ■  r  ' 

D  it  lance 

fYofn  cctUtv 

Logarithm.  ,'*ee?  "f  " 
•            \ont  qr  centre. 

Stan. 

Reduction 
in 

Jzimnth- 

Feet. 

ite-ors 

135-164 
98-tlt 
•0111 

4»98 

•SOT  5 
6  0078 

•0459 
4-8467 

1»»00L. 
159  46  R. 

145  17  R. 
137  tl  R. 

146  45  R. 

9-5543 
•5389 
•7555 
•8309 
•7390 

?6  8  — 
95-7  + 
69-S  + 
68-t  4- 
12  0  4- 

From  every  station  but  Bairdt  this  point  was  observed,  but  from  that 
$ace ;.it!  could  not  be  clearly  seen,  being  m  a  great  measure  hid  by  another 
building,  which  is  shewn  in  the  plan,  (fig.  7).  The  distance  between  their 
centre  measured  on  a  perpendicular  to  the  direction  of  the  Bairdt  station 
is  5-3  feet.  This  subtends  tit  the  distance  of  98,212  feet  an  angle  10-8,  and 
this  is  the  value  of  the  reduction  in  Azimuth.  It  is  +  the  true  centre 
being  to-  the  right  of  the  other  as  seen  from  Bairdt. 

i      ...  .  . 
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The  preceding  determinations  may  be  so  arranged  as  to  draw  from 
them  a  very  satisfactory  mean  value  for  the  height  of  any  one  of  the  moun- 
tain stations  (the  Chur)  above  that  in  the  plains,  Belville :  those  that  are 
nearest  to  each  other,  being  supposed  most  correct  as  free  from  the  uncer- 
tainty of  refraction,  and  having  larger  angles  of  elevation,  and  depression, 
answering  to  equal  differences  of  level. 

Thus,      Bairdt  is  above  Bhadraj,  ~   89 


Chattdpur  above  Ditto,   1062 

Ditto  above  Bairdt, . . .   973 

By  direct  calculation,   953 

Mean,  963 

Again,    Surkondc  is  above  Bhadraj,   1,773 

Bairdt  above  ditto,   89 

Surkanda  above  Bairdt,  .  1 ,683 

By  direct  calculation,   1,671 

Mean,  1,677 

Chandpiir  above  Bairdt,  ,   963 

Sttrlanda  above  Chandjntr,   714  (2  Results). 


By  direct  calculation,....   701  (1  Result). 

Mean,  710 
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CW  above  Bair.it. 


Ch&r  above  Clumdpur,   3,1 28 

Chaudpur  above  Bairdt,   96.3 


4,091 

i 


Chur  above  Jytek,   6,833 

Jytek  bdowBliadrdj,    2,658 

Bhadrdj  below  Bairdt,  -  89 

  4,086 

By  direct  calculation,.  4,092 

Mean,.  4,090 

e»ir  »bov«  BtlvHI*. 

Clumdpur  above  Betmlle,. ...  7,550 
Chur  above  Ckandpur,  ...  .  .  3,128 


10,678 


Bairdt  above  Beloilte, ......    6,5  lfr 

Chur  above  Bairdt,  4,090 


10,639 


Bhadrdj  above  Belville,....  6,419 

«r  above  Bairdt,   4,090 

Bairdt  above  Bluidrdj,   89 


10,589 


Sttrkanda  above  Belvt'Ue, ....  8,326 

Ditto  above  Clumdpur,   710 

CJiuf  above  DiMo,   3,128 

  10,744 

By  direct  calculation,  10,73! 

Mean  of  5  values,  10,676 
vol.  xiv.                              4  L 
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Tins  then  may  be  taken  as  the  probable  height  of  the  CMf  station 
above  BclciUe.  To  which  adding*  1013  feet  for  the  height  of  the  latter, 
above  the  sea  as  determined  from  barometrical  ^calculation,  wc  get  finally 
for  the  height  of  the  Chuf  station  above  the  sea  11,689  feet.  From  this 
the  following  mean  values  may  be  fixed  by  .applying  the  several  mean  dif- 
ferences of  level  before  found. 

Fret. 

Chuf  station  above  the  sea,   1 1,689 

Bairat  ,   7,599 

Bhadraj,   7,510 

Surkanda,   9,27 1 

KcdarKanla,   12,689 

Vcludaru,    U303 

Jytek,   4,854 

Cfiandpur,  ,   8,361 

The  refractions  it  appears  are  greater  where  one  of  the  stations  is  in 

the  plains. 

Thus,  Belville-Chuf  give  

\        '  Bwrat..........  _'_ 

II  19 

Surkanda,   _L  -  

10  9* 

Bhadraj,   1 

J  11.73 

Chandpur,  „  .. 1  _ 

1  11*1 

Mean,  _i_ 

1 1.10 

*  The  6?»t  calculations  gate  but  853  feet-for  tbit  height,  bat  the  observation*  Mere  much  l«.«e 
C&»pMe  then  those  ibtarquently  made  at  deiciibed  below.  It  his  therefore  bern  necessary  to 
cancel  the,  first  list  of  resales,,  and  to  substitute  a  new  one  in  which  the  difference  of  160  feet  hm 
been  added  to  the  eleratiens  formerly  inserted,  and  a  number  of  additional  observations  have  been 
appended. 
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While  for  heights  varying  from  7,000  to  J  1,000  we  have, 

Bhadrq 
BhiraL 


Surlcanda-Bhadraj,  

15  41 


16.44 

C/umdimr,  _i_ 

.  Uchalartf,  _i_ 

16.M 

Chandra  Badanf,. .  JL 
aib  -BairM,   _L. 

SI.  46 

Chandmtr   1  - 

r  14.39 

Whartu fort...... .  JL. 

Bmrdi'Chandpur,   ^ 

Bhadrtj,..-   X 

Kcdar  Kunto, ....  1 
Uchalaru,   _!_ 

JI.S3 

&iandpvr-Bhadraj,< ...»  ......  — — 


Mean,  .  '  - 


Now  although  from  the  elevations  of  the  snowy  peaks  being  far  beyond 
14,000  feet,  we  might  safely  take  a  much  smaller  ratio  than  yet  to  be 
within  the  mark,  we  will  content  ourselves  with  that  quantity..  The  ex- 
treme difference  in  the  coefficent,  is  ^  to     that  is  nearly  as  2  to  1 .  Suppos- 

ing  an  arc  of  60,  this  will  be  either  6  or  3,  leaving  a  doubt  of  3,  and  this 
generally  on  angles  of  3  or  ^  of  the  height,  that  is  of  10,000  feet  =170  feet. 
And  it  must  be  recollected  that  this  is  taking  not  a  fair  view  of  the  question, 
but  an  exxeedingly  unfavorable  one,  for  it  might  be  safely  asserted  that  in 
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no  (M?«e  is  tlie  refraction  in  viewing  a  snowy  peak  from  an  elevation  of 
7,000  feet,  so  great  as  ^  of  the  are,  while  the  distance  also  is  never  60. 

The  following  table,  contains  all  the  elements  of  the  calculation  of  the 
elevations  of  tlie  snowy  peaks.  The  formula  is  if  =  D  tang.  (J£  +  £  t  — 
^  i )  where  //,  means  the  height,  D  the  distance  in  feet,  i  tlie  angle  subten- 
ded between  the  verticals  of  the  two  places,  and  E  the  observed  altitude. 
In  finding  J  allowance  has  beeo  always  made  for  tlie  figure  of  the  earth  by 
using  table  3  of  the  appendix. 

Accompanying  there  is  given  a  catalogue  of  latitudes  and  longitudes  of 
all  tlie  positions  that  are  trigonometrieally  determined,  with  the  elevations 
of  as  many  as  have  yet  been  fixed.  Tlie  formula  used  is  sufficiently  ex- 
plained in  the  appendix.  It  only  remains  Jto  say,  that  the  latitude  of  BeL 
villc  has  been  assumed  as  that  likely  to  be  nearest  tlie  truth,  being  deter- 
mined from  a  greater  number  of  observations,  and  under  more  favorable 
circumstances. 

The  Azimuth  of  the  Chur  station  from  JSelvMet  was  determined,  by  a 
number  of  double  elongations  of  tlie  pole  star,  made  by  both  observers,  with 
the  circle,  to  be  3  25  05*  W.  of  N.  Azimuths  were  also  observed  from 
the  Chur,  from  Siu-kanda,  Bairat,  Vchadaru  .and  Kedar-Kdnta.  The 
several  differences  of  Azimuth  being  calculated  by  tlie  formula,  and  tables 
given  in  the  appendix,  and  applied  to  these,  the  differences  are  in  no  case 
found  to  exceed  what  may  be  fairly  attributable  to  observation,  that  is  to 
say,  they  never  exceed  |.    But  as  all,  except  the  Azimuth  from  Bairat,  were 
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observed  with  the  theodolite  and  deduced  from  comparisons  with  the  sun, 
(a  method  not  capable  of  the  same  precision  as  that  of  elongations,  it 
was  thought  more  correct  to  confine  ourselves  to  the  original  Azimuth  from 
Belcitle,  determined  in  so  much  more  satisfactory  a  manner.  The  others 
indeed  were  principally  observed  as  checks,  and  to  be  an  assurance 
the  intrusion,  of  any  errors,  not  properly  belonging  to  the  subject. 


Barometrical  Observation*  to  determine  the  Height  of  the  Station  near 
Saharanpur,  above  the  level  x>f  the  Sea. 


:Tms  important  point  it  is  hoped  is  satisfactorily  settled  from  the  eigh* 
teen  corresponding  barometrical  observations  made  at  Salidranpur  and 
Calcutta,  for  that  express  purpose,  with  correct  mountain  barometers,  in 
which  the  level  of  the  mercury  in  the  cistern  can  always  be  adjusted.  As 
for  waul  of  the  verification  of  the  zero  of  their  scales,  the  obdcrvatiom 
usually  made  in  Calcutta  for  meteorological  purposes,  are  not  sufficiently 
correct,  to  use  as  correspondents  where  differences  of  height  are  desired: 
we  rather  chose,  to  determine  the  differences  of  height  of  Saharanpm;  and 
the  sea,  from  the  assumed  mean  height  at  which  the  mercury  is  supposed 
by  philosophers  to  stand  at  the  sea  level,  on  an  average  of  the  whole 
i/rar,  but  to  render  that  mode  of  comparison,  perfectly  correct,  it  would 
be  necessary,  to  have  the  observations,  taken  during  twelve  months  at 
Saharanpur ;  therefore,  on  the  arrival  of  a  perfect  mountain  barometer 
in  Calcutta,  an  -acUial  cotemporaneous  comparison  was  immediately  iusti- 
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tuted,  with  a  similar  instrument  at  Sahdranpur  as  noted  below.  The 
result,  (all  corrections  made)  is  that  1013  feet,  is  the  height  of  SaMranjifor 
above  the  sea.  Thus  a  more  correct  determination  having  been  obtain- 
ed, since  this  part  of  the  paper,  went  to  the  press,  it  is  substituted  for 
the  former  assumed  difference  of  level,  and  the  present  list  is  more  accu- 
rate, and  also  contains  more  places,  than  the  former,  which  will  account 
for  the  circumstance,  of  several  of  the  pages  bearing  the  same  number. 


1824. 


ii 


3 
o 


5 
o 

03 


5  ! 


Remarks. 


7th 
8lh 


9  th 


Wth 


8 
10 
12 
4 
10 
14 
4 

llthllO 
litb  1 
4 

13th  14 
4 
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•709 
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•780 
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•680 
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•700 
•810 


Mean, 


48-706  8t-5 


■o 

87-   188-5 'Fair. 

83-  7185  6  Ditto. 
85-7  1»0- 3  Ditto. 

84-  9  85  0  Ctoadf. 
8071781  A  titttortrn. 

81-6  7BO  Cloudy  and  thrcateniDg. 
85  7  85  9  Fair,  E-breo*«. 

85-  1  86-0  Ditto. 

179-*  78-0  Cloudy,  thundar. 

79-  4  70*8  Raining. 
818  85-6  Fair. 

831 '  85-3  Raining  brsarily. 
S4-5I84-5  Cloady. 
84-  4«4-  -(Ditto. 

80- S|79-7  Ditto. 

79  4  78  1  Violent  wind. 
78  0  77  4  Light  driirtlo. 
80-0  79  4  High  wind,  ditto. 


Surveyor  GeneraT*  House  at  Chots- 
ringkee,  Calcutta,  August  18*1. 


8>'0  .   


Remarks. 


Cloud  jr. 
Cloar, 
Ditto. 
High  wind. 
Stormy. 
Ditto. 
Froth 

Ditto,  with  rah. 
Cloudy,  ahowon. 
Raining. 
Fair. 

Cloody  and  ctoit. 
Ditto. 

Rain,  close. 
Ditto. 

Fmh  breaze. 

Ditto. 
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Appendix  containing  Geodesic  Calculations  and  Investigations  of  the  For- 
mula, on  which  they  are  founded. — With  Tables. 


I'.  It  lias  been  generally  deemed  sufficient  to  perform  the  calculations 
required  in  a  survey,  according  to  the  method  called  Mercator's>  rendered 
very  expeditious-  by  means  of  the  conformity,  which  the  scale  of  logarith- 
mic tangents  bears  to  Mercator's  artificial  table  of  cosecants  of  the 
latitude.  In  navigation,  where  the  distance  is  measured  on  tlie  Rhumb, 
this  method  is  strictly  true,  but  it  cannot  give  the  relation  between  differ- 
ences of  latitude,  or  longitude,  and  the  distances  of- places.  Considering 
the  earth  as  a  sphere,  it  is  evident  that  the  shortest  line  between  any  two 
points  is  the  arc  of  a  great  circle,  and  it  is  in  this  line  that  distances  pro- 
perly speaking  should  be  taken.  In  Geography,  therefore,  or  Geodesic 
this  method  is  not  allowable,  where  a  certain  degree  of  accuracy  is  aspired 
to;  indeed  where  the  distance  is  great,  the  errors  occasioned. by  it  may  bo 
very  cousidc  s  able. 

2.  To  employ  the  common  analogies  of  spherical  trigt  iiometry  in 
these  calculations,  when  they  are  numerous,  as  is  the  case  of  this  survev, 
would  be  a  prodigious  waste  of  time:  it  would  involve  too,  numerous  petty 
errors  occasioned  by  the  want  of  sufficient  extent  in  the  tables,  which 
might  by  accumulation  increase  to  something  considerable,  that  would  in 
all  probability  occasion  much  lots  of  time  in  fruitless  endeavours  to  correct. 
Cut  supposirg  Ihe  contrary  of  all  this  were  true,  it  is  still  to  be  recollected, 
that  the  earth  is  not  a  sphere,  but  an  irregular  figure  approaching 
so  nearly  to  an  ellipsoid,  as  to  be  safely  considered  as  such  in  our.  finest 
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and  most  accurate  calculation.*  If  then  we  can  resort  to  a  method  of 
calculation,  so  true  as  to  have  regard  to  the  deviation  of  the  figure  of  the 
earth  from  the  sphere,  yet  equally  convenient  and  expeditious  as  though 
we  had  considered  it  to  be  a  plane,  we  shall  I  conceive  be  justified  in 
adopting  it  even  though  it  may  seem  like  affecting  a  degree  of  accuracy,  of 
which  the  operations  of  such  a  survey  are  not  susceptible.  When  there 
are  two  methods  equally  intelligible  and  equally  short,  one  of  which  is 
but  an  approximation  and  the  oilier  strictly  accurate,  there  can  be  but 
one  opinion  as  to  which  should  be  chosen.  In  the  one  we  cut  off  every 
source  of  error  but  that  of  observation,  and  if  we  can  do  tliis  without  a 
greater  expence  of  lime,  it  would  seem  like  courting  error  to  choose  the  other. 
But  those  who  have  attempted  these  operations  know  how  much  will  al- 
ways attach  itself  to  the  work  in  the  field,  and  how  unnecessary  it  is  to 
increase  it  by  additions  from  other  sources.  The  calculations  of  tills  sur- 
vey have  therefore  all  been  made  on  the  supposition  of  the  earth's  being 
an  ellipsoid,  and  it  is  to*  be  explained  tare  what  the  nature  is  of  the  for- 
mulae on  which  they  have  been  conducted. 

3.  The  first  step  is  to  determine  the  dimensions  of  the  earth  and  the 
degree  of  ellipticity,  and  this  has  been  done  by  means  of  Colonel  Lamb- 
ton's  formulae,  given  in  the  12th  Volume  of  the  Asiatic  Researches.  The 
Data  which  have  been  adopted  are  those  generally  allowed  to  be  the  most 
unexceptionable,  as  they  are  the  latest  measurements,  viz.  the  French 

■i  g=sr^==s==    i         i.  .iiii,  ,i  ,  .-   _  — i 

•  "  On  hut  toujonr*  conc'Toir  an  ellipsoids,  tangent  a  chiqae  point  delasarfaee  terreitre) 
**  and  tor  lequel  lea  mesaret  Geodetique*,  les  longitudes  et  les  latitudes,  a  partirdnpoint  deconttn. 
"  geoce  datij  anepetite  eteodoe  terakut  lea  me  me*  qu'a  cette  s  or/ace."    La  Placi.  M«c  Cbu*t& 
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degree,*  as  determined  by  Dk  Lambre  and  Muhain.  The  English  by 
Colonel  Mudob.  The  Swedish  by  Swandbrg  and  Obbrboom,  and  the 
Indian  by  Colonel  Lambton.  These  were  arranged  to  form  Ihrec  result* 
as  follows: 

Tnonert  Ami*  EHiptici 

Indian  degree  compared  with  Swedish  gives,   ,  1-003270 

English  degree  compared  with  Swedish  and  Indian,     -00331 1  » 
French  degree  compared  with    Ditto  Djlfo,     '003218  JL. 


Mean  result,    1-0032663  _J_ 

ellipticityandby  Colonel  Lambton's  formula*,  the  equatorial 
degree  was  calculated,  substituting  each  of  these  4  degrees  in  the  equation. 
This  furnished  four  results  as  follows  ; 


By  the  English  degree,   60451*8 

French,   74-6 

Indian,   56*5 

Swedish,.,,.,..,..   57*2 


Mean,  60460 

■ Ml  II       I  I     ,  I  ■!■ 

*  Tii  arc  front  which  thia  degree  is  deduced  hu  been  aiace  extended  by  Messrs.  Biot  and 
Abrago  to  12,  hstiug  it's  middle  p  oint  little  differing  from  the  mean  degree  45.  As  however  Cap- 
tain Hodosom  fixed  on  the  eltipticity,  which  we  were  to  nae  preriooa  to  teeing  any  account  of  thia 
measurement,  and  aa  the  difference  which  would  arise  from  idmittiog  it  into  the  calculation  would 
hare  been  aery  trilling^  it  was  not  thought  necessary  to  loeie  ao  much  time  aa  a  rwvieion  of  all  oar 
work  would  hare  required,  especially  considering  the  little,  effect  a  small  change  in  the  elliptkit/ 
would  produce  in  the  result*.. 
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With  this  mean  equatorial  degree  of  60 160  fathoms,  and  the  mean 
ellipticity  of  55^,  Uie  degrees  of  latitude,  and  of  the  perpendicular  to 
the  meridian,  were  calculated  by  means  of  Colonel  Lambton's  formulae, 
for  latitudes  30,  .31  and  32,  being  the  limits  of  the  survey.  The  results 
are  given  in  tables  1,  2.  Table  3,  gives  the  difference  of  the  degrees  of 
latitude,  and  oblique  degrees  calculated  from  the  same  Data  by  means  of 
Mr.  Dalby's  formulae  given  in  the  2d  Volume,  trigonometrical  survey  of 
England  and  Wales.*    These  tables  will  be  often  referred  to. 

4.  When  from  given  distances  and  Azimutfis  we  are  to  calculate  differ- 
ences of  longitude  and  latitude,  an  attention  to  tlie  real  figure  of  the  earth 
is  required  to  avoid  considerable  errors,  as  is  evident  from  the  manner  in 
which  longitudes  and  latitudes  are  reckoned:  when  however  we  are  to  cal- 
culate the  sides  and  angles  of  triangles  of  comparatively  small  extent,  it 
is  certain  that  a  disregard  of  the  deviation  of  the  figure  from  a  sphere  can- 
not occasion  ahy  error.-f*  Distances  therefore  on  the  ellipsoid  if  they  be 
not  too  great,  may  be  determined  by  supposing  them  referred  to  a  sphere. 
This  is  an  important  distinction  and  not  to  be  forgotten.  The  resolution 
of  small  spherical  triangles  has  been  made  equally  simple,  as  those  on  a 

plane,  by  the  beautiful  theorem  of  Leg endre,  in  which  he  proves  that  by 

1  0 

deducting  5  of  the  excess  of  the  three  spherical  angles  above  180,  from 

', 

*  Thiii  are  shorter  and  more  conreoieot  formula:  (approximate  howerer),  which  were  aot  ■» 
familiar  at  the  tine  at  thoie  uied  which  ere  strictly  correct. 

+  It  has  been  demonstrated  by  M.  Ligations,  that  the  difference  between  the  spherical  and 
spheroidecal  angle*  in  the  largest  triangle*  that  occurred  in  the  French  Mmy,  doei  not  amount  to 
yeofaiecoad. 
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each  of  them  we  obtain  three  angles,  wluch  are  those  of  a  plane  triangle, 
^having  it's-sides  respectively  equal  to  those  of  the  original  spherical  trian- 
gle. The  application  of  this  rule  is  so  simple  as  to  require  no  explana- 
tion, all  that  is  necessary  being  a  table  of  the  spherical  excess  as  it  is» 
called,  which  being  very  small  in  most  cases,  and  proportional  to  the  area 
of  the  triangle,  may  be  determined  sufficiently  near  a  priori.  This  is  given 
in  table  4. 

5.  Although  this  theorem  be  a  very  convenient  one,  yet  it  is  not  by 
any  means  indispensible.  It  is  easy  to  apply  the  common  spherical  ana- 
logies to  small  triangles,  and  this  without  any  extension  of  the  tables;  by 
considering  the  sines  and  tangents  as  referred  to  a  radius  whose  length  is 
equal  to  that  of  the  sphere,  and  expressed  in  the  same  measure  as  the  sides  of 
the  triangle.  The  sines  and  tangents  of  sinull  arcs,  differ  so  little  from  the 
arcs  themselves,  that  it  appears  to  be  the  most  direct  as  well  as  the  easiest 
way  to  find  them  by  means  of  those  differences.  Thus  the  logarithmic 
sine,  (Bonnyc  astle's  Trigonometry)  =Log.  arc  ■ — ^      r'  +  —5  r*  &c.) 

and  Log.  tang.  =  Log.  arc  +  i  +  5r'  &c)  The  first 
terms  of  these  series  are  sufficient  for  our  purpose,  and  taking  these 
it  is  evident  that  the  difference  of  the  tangent  from  the  arc  is  double 
tlie  difference  of  the  sine;  that  in  the  former  case  it  is  additive,  in 
the  latter  subtraclivc.  All  that  is  necessary  then,  is  to  calculate  ~  \u  ■ 
being  the  radius  of  the  earth,  and  ^  being  the  reciprocal  of  the  logarith- 
mic modulus  =  2-302581.  Table  5,  gives  this  correction  for  the  proba- 
ble distances  of  the  survey.   For  shies,  half  of  it  is  to  be  subtracted  from 
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the  logarithm  of  thedistance  in  feel,  and  for  tangents  it  is  to  be  added.  By 
means  of.  this  table,  the  calculation  of  small  spherical  triangles  become 
as  easy  as<plane  ones,  and'this  without  any  reference  to  the  Bperical  excess, 
which  is  sometimes  troublesome.: : 


6.  It  is  now  to  be  considered  what  effect  the  figure  of  the  earth  will 
have  on  the  determination  of  differences  of  latitude,  longitude  and  Azi- 
muth. In  the  first  place  it  is  very  evident  that  the  distance  of  any  point, 
from  the  meridian  and  perpendicular  of  another,  may  be  found  without 
sensible  error  by  considering  the  earth  as  a  sphere  (Art  4),  This  then 
gives  the  latitude  of  one  end  of  the  perpendicular  to  the  meridian ;  to 
find  that  of  the  other  with  the  difference  of  longitude,  and  Azimuth  is 
the  second  step. 

Let  PCM  represent  part  of  the  elliptic 
meridian,  P  being  the  pole  and  C  the  centre 
Of  the  earth.  Let  A  B  be  the  given  distance 
from  the^meridian  being  at  right  angles  to  P 
B,  It  is  required  from  the  latitude  of  the 
point  B,  and  the  distance  A  B  to  determine 
first,  the  latitude  of  A:  secondly,  the  difference  of  longitude  or  angle  at  P, 
and  thirdly,  the  Azimuth  of  B  from  A. 

A  r  the  point  B  draw  the  radius  of  curvature  B  £,*  intersecting  the 


*  If  we  suppose  the  earth  to  be  cut  at  any  point  by  a  plane  perpendicular  to  the  meridian,  In 
that  point  the  centre  of  curvature  of  this  section,  at  the  point  where  it  cots  the  meridian,  ii  the 
point  in  which  the  direction  of  gravity  or  of  the  plumb  line  intersects  the  axis  of  the  earth. 
Play  fair's  Outlines  of  Natural  Phil.  p.  55.  ^  OS.  vol.  id. 
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axis  in  E.  Join  A  E,  also  A  B.  Willi  the  radius  B  E  find  the  value  of  the 
ingle  AE  B.  There  arc  then  given  in  the  solid  angle  P  E  AB,  the  two 
plane  angles  A  E  B,  B  E  P  (Co-lat.  B),  and  the  inclination  of  their 
planes  =90°  to  find  the  third  angle  P  E  Bf  and  the  inclination  of  it's 
plane  with  each  of  the  others.  But  this  is  evidently  that  case  of  right 
angled  triangles,  in  which  the  base  and  perpendicular  are  given  to  find  the 

hypothenuse  and  the  angles. 

1  ■'        .  '  .'■    i.      •  •     •..«*  r :'  t      .•■  • 

7.  It  is  however  to  be  remarked  that  though  the  inclination  of  the 
planes  P  A  E,  P  B  E  be  really  the  difference  of  longitude  of  A  B,  yet 
the  other  results  of  the  spherical  analogy  do  not  equally  answer  for  the 
spheroid.  For  the  angle  PEA  which  is  that  found  by  spherical  compu- 
tation,  is  not  strictly  speaking  the  Co-latitude  of  A,  The  true  Co-lalitude 
of  this  point  is  the  angle  formed  by  the  vertical  A  D  with  the  polar  axis, 
that  is  the  angle  PDA.  The  difference  of  tlte  two  angles  is  D  A  E,  and 
this  is  the  correction  to  be  applied  in  order  to  have  the  true  Co-latitude 
in  the  spheroid.*  Likewise  is  it  evident  that  the  inclination  of  the  planes 
PEA,  AE  Bis  not  the  real  Azimdh  of  the  point  B  from  A,  tins  being 
determined  by  the  angle  which  the  vertical  plane  pacing  through  A,  forms 
with  the  meridian  that  is  to  say  by  the  inclination  of  the  planes  A  D  B, 
PDA.  It  is  true,  that  each  of  these  result  may  for  all  practical  purposes 
be  supposed  the  measure  of  the  Cj-latitudc  and  Azimuth,  but  it  was  thought 
necessary  to  make  this  remark  and  to  give  an  expression  for  the  two  cor- 


•  It?»  not  to  be  supposed  that  (hi*  is  the  only  effect  which  tba  »phcrnid*l  figure  hu  on  the' 
difference  of  latitude.    It  hu  much  more;  the  value  of  the  angle  A  E  B,  depending  altog«<her 
on  the  degree  of  ellipticity. 
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sections,  In  order  to  shew  that  the  error  is  really  too  small  to  be  worth 
attending  to. 

8.  Tins  then  is  the  principle,  on  which  the  determination  of  the  differ- 
ences  of  latitude,  longitude  and  AzimuUtt  of  the  two  ends  of  an  arc  of 
distance,  on  the  spheroid,  is  founded.   The  whole  is  reduced  by  consider- 
ing the  matter  in  this  way,  to  the  resolution  of  a  right  angled  spherical 
triangle.    All  that  is  required,  being  the  Radii  of  curvature  of  the  per- 
pendicular to  the  meridian,  for  the  points  A  and  B,  and  the  distance  of 
their  points  of  intersection  in  the  polar  axis  D  E.    The  former  are  con- 
tained  in  Tabic  %  and  the  latter  in  Table  6*,  calculated  from  the  formula 
3  c  (sine  *  —  sine  *  )  where  2  c  means  the  difference  of  the  axes  and  x,  \ 
the  latitudes  of  the  points  D  X   It  may  be  more  conveniently  expressed 
as  follows: 

D  £  =  2  c  d  L,  sine  l"Cos  (x  +■  £  d  X). 

9.  The  problem  being  thus  simplified  and  reduced  to  the  resolution 
of  a  common  spherical  analogy,  we  may  next  inquire  whether  the  received 
formula  may  not  in  the  cases  under  consideration,  be  rendered  something 
more  convenient  in  calculation,  by  employing  the  substitutions  and  deve- 
lopments,  winch  the  arithmetic  of  sines  offers- 

10.  In  thesphencaT  triangle  P  A  B  right  angled  at  B,  we  have  the 
sides  P  By  (Co-latitude  JB),  A  B  (distance  from  the  me- 
ridian reduced  to  °  '  and  " )  to  find  the  third  side  P  A 
(Co-latitude  of  A),  and  the  angles  P  (diff.  long.)    P  A  B 

A    Azimuth  of  JB  from  A, 

■ 

i 
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Put  L  =  the  latitude  of  B,  and  L  that  of  A,  L  being  =»  L  +  d  L  — 
Let  ij.  be  the  distance  from  the  meridian  in  feet,  and  3  the  value  of  it  in 
degrees,  and  =  A  B  P  the  difference  of  longitude,  and  P  A  B  =  90 
—  dz.    We  have,  (Bon  nycastle's.  Trigonometry,  p.  407). 

Tang.  ±dL  —  tang.  *£  >,  tang.  £(L  +  i>  (O 

But  the  arc  of  i  is  the  same  as  the  tangent  to  8  places  of  figures,  and 
d  L  can  never  exceed  1,  we  may  therefore  for  tangent  jdL  substitute 
its  equivalent  1-^y  multiplying  by  2  R  we  get, . 

4  h  =  2  fltang.  *x  > ,  lang.  x  (X  +  L),  (2) 

[  .'.-/. 

I  t  ft  4  ■■        ■        *»       ,J    ,  *■«! 

Now  tang.  £  (L  +  L)  =  tang.  L  +  %  <*  L,  and  tang.  L  +  ±dL  = 
(Bovnycastle's  Trigonometry,  p.  409).  tang.  L  +  es^ar^STi  on 
account  of  the  extreme  smallness  of  value  of  the  second  member,  it  is  equU 
valentto5£*£ 

The  expression  2  becomes  then, 

dL  =  2H,  tang.  H  %  tang.  I,  +  ^^±1^}'  ^  £3) 

Substituting  for  sine  \  d  17  it's  approxipoate  value, 
Tang.  'J-  S ,  tang.  L  it  becomes 

d  L  =  2  Rt  tang.      >,  tang.  L  +  "^J^-si.  (4) 

This  second  member  is  evidently  equal  to  the  1st  imiUiplication  by 

'11.    The  formula  may  therefore  be  written,  putting 
A  =  first  term ;  cZ  L  =  £  li,  tang.  8i  h  tang.  L  +  A  Ig. 


•J  * 

•XT 
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IVr-riNd  now  tang.  \  *  =  75=, /•  (when /means  the  factor,  the  loga- 
rithm  of  which  is  to  be  found  in  Table  5),  and  substituting  this  value  iu 

the  preceding,  we  shall  have, 

d  L  ~ '  ^  /'» tans-  L  +  ztyc^i 

f  being  rejected  from  the  second  member  as  too  small  to  affect  it's 
value, 

Now  *"  was  originally  put  equal  to  ~,  p  being  the  number  of  feet  in  one 
second  of  the  perpendicular. 

Restoring  this  value  we  have 
dh  =  y-tfs  fjj.  Cos  5L. 

The  correction  indicated  in  article  7,  may  be  easily  found  as  follows: 
It  is  evident  (fig.  1),  that  A  D  ♦  sine  J>  E  A  ;  D  E  *  sine  correction. 
But  ./<  D  is  the  radius  of  curvature  at  A  (p).  D  E  A  is  the  Co-latitude 
found  by  the  above  formula,  and  D  E  has  been  shewn,  (Art.  8)  to  be 
equal  to  2  c  d  L,  sine  1  Cos  Q>  +  \  d  L),  on  account  of  the  smallness  of 
the  correction  we  are  seeking,  this  is  equivalent  to  2  c  -p-  Cos  L  putting 
then  x  =  correction  sought,  and  recollecting  that  sine  x"  «■*  we  shall 
have 

p  -.Cos  L  ::  lil^f— 
or  x"  _  STdl,  Co*  a  t. 

This  correction  may  be  taken  at  once  out  of  Table  7,  it  is  additive  as 
noticed,  (Art.  7)  to  the  Co-latitude  found  by  the  above,  that  is  sutjtractive 


•  The  »tla«  of/,  win  of  course  with  that  of  J. 
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to  the  latitude,  or  it  is  additive  to  d  L  the  difference  of  latitude,  so  that 

putting  a  =  the  factor  ~~  found  in  Table  8,  and  h  =  the  iactor 
found  in  Table  9,  and  x"  =  the  last  correction. 

dL  —  »*f  :  a  +  Ab  +  x. 
'  cTL  is  evidently  to  be  subtracted  from  the  given  latitude  L. 

EXAMPLE. 

v 

TiiE  distance  of  a  snowy  peak  from  the  meridian  of  Bclmttc  i9  762,810 
feet.  The  latitude  of  the  intersection  of  the  perpendicular  with  the 
meridian  is  30  23  39-5.   Required  the  latitude  of  the  peak  ? 

Here  **  =  762,810,  and  L  =  30°  23  39  5- 

1st  term.    Log.  of  762,810  =  5-882,421 
Log.  factor  for  tang.  —  0-000,191 


5-882,612 
Squared,  1-765,224 
A  (table  number),  01 39,81 


80-358  =  1-905,03 
2d  term.   Log.  of  A  =  1-905 
b.  (table  6-651 


\ 


•036)  8-556 


Correction  x  =  -390. 
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Thus  we  have  d  L  =  80  .358 

+  -036 
+  -290 


1  20-8  80-784 


30  23  39-5 


30  22  187   latitude  of  the 


The  2d  term  not  amounting  in  this  extreme  case,  to  *l  of  a  second,  may 
be  always  neglected,  and  consequently  the  calculation  reduces  itself  to  the 
addition  of  3  logarithms. 

For  the  longitude  we  have, 
Tangent  P  =  I^^J: 

.  It 

,  But  tangent  P  =  ?-it  +  i  ~  —  R  being  the  number  of  seconds  in 

the  arc  =  to  radius. 

Therefore  t.  _  ^  J -i  jg 

MulUplying  by  R;  P  »  R  2^L|  -  i  *1 

Again  in  Uke  manner  tangent  »  -=  ^  /,  /  being  the  factor  given  by 

Table  5*  or  that  by  which  the  arc  being  multiplied  the  product  is  the 

tangent.   Also  *  =  ,£  p  being  the  number  of  feet  in  I  of  the  perpendicular, 

substituting  these  values  tlie  above  equation  becomes, 

p  _  <-f  _  s.fl 

* .        p  Cm  Jtr  J 
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As  the  second  number  is  so  small  we  may  for  P 3  substitute  it's  ap^ 
proximate  value  ^^in,  which  will  give, 
p"  _    */  _   

3  H"  *  /  »  Cot » 


It  is  evident  that  the  second  member  is  merely  the  cube  of  the  first 
divided  by  3  R  1 :  although  this  makes  the  calculation  sufficiently  simple, 
yet  I  have  given  a  table,  (Table  11),  from  which  it  may  be  taken  by 
inspection,  the  argument  being  the  approximate  value  of  P,  or  that  found 
by  the  first  part,  p  Cos  L  is  given  in  Table  10. 

To  shew  the  use  of  the  formula  tako  the  last  example. 

Log.  „,  5-882,421 
Jjog.  ft   0  000,191    Table  5. 
j>,  Cos  L,  Ar.  Co.    8-057,697   Table  10. 


8715-8  5-940,309 
Correction  to  8716,      5-3  Table  11. 


Long,    87I0'6  =   2   25  10-6   true  to  & 

■  ■ 

Thehb  now  remains  only  the  Azimuth,  and  to  determine  this  we  have, 
Tang.  PBiR::  sine  A  BCoLPAB,  or  employing  the  proper  notation, 
Cot.  LiRi:  sine  J:  Cot.  (90  —  dz.)  =»  tang.  dz. 
Tang.  dz.  =  ~—        as  ^-  Xi  =  tangent  L  this  is  equivalent  to  sine 

s  tangent  L. 
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NW  substitution  as  mstho  last  equation  >  »  /for  sine  *  wc  have 

•   •        '  11  r   nf  .~rr-'    r  'f :  v.  -        :'f,  ...  . 

3  Ai.sotangiaddfc.  ??=l^  +4.^:  putting  for  this  last  .it's  approximate 
>  aiue,  .  •.  ; 

"ywff'-  multiplying  by  R*  and  reducing,  we  have  finally, 

dz".=  /    •  .'£1  ^  being  the  first  term.    T™- L  is  found. 

in  Table  12,  and  the  term  ^  may  be  taken  at  right  from  Table  11,  the 

argument  being  the  approximate  value  of  dz\ 

Foa  an  illustration  of  the  formula  take  the  same  example, 

**  =  5-882,421 
Log./  9-999,904   Table  5. 

7-761,804   Tabic  12. 


1st  term,  4406:8  3-644,129 


2d  ditto,  —  0-7  Table  11. 


4406.     =    1  13  26 


As  to  the  reduction  of  this  result  to  that  in  the  spherical  it  must  be  far 
below  \  second.  For  as  the  angles  AD  B,  A  E  B,  are  the  same,  and  as 
the  angles  PD  A,  P  E  Ay  differ  in  this  extreme  case  only  _i  of  a  second; 
it  is  evident  that  the  inclination  of  the  planes  P  D  A,  A  D  B  and  A  E  B, 
must  also  be  the  same  very  nearly,  or  at  least  within  the  same  limits :  and 
vol.  xiv.  A  Q 
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as  Azimuths  arc  far  from  the  precision  of  £  or  4  U  would  be  a  lass  of 
time  attending  to  this  correction. 

It  is  thus  then  that  the  differences  of  latitude,  longitude  and  Azimuth 
are  found;  the  calculations  are  short  and  symmetrical,  and  the  employment 
of  the  several  tables  are  a  good  assurance  against  errors  accumulating  too 
much.  The  figure  of  the  earth  is  fully  attended  to,  and  yet  the  whole 
operation  is  shorter,  simpler  and  less  liable  to  oversight,  than  even  the  very 
erroneous,  though  common  method  called  Mkrcator's.  Having  shewn 
the  principles,  on  which  the  following  results  have  been  obtained,  w  e  may 
now  proceed  to  the  details  of  the  calculation. 


The  latitude  of  the  Behriile  and  Chur  stations  have  been  stated  at 
29  57  10  and  30  50  18,  the  difference  being  53  8"  The  Azimuth  wa# 
found  to  be  3  25  05  N.  W.  It  is  proposed  to  determine  their  distance, 
regard  being  had  to  the  figure  of  the  earth. 

JjKT  C  he  the  place  of  the  Chur  station,  and  B  that  of 
Bclvilie,  L  C  being  the  difference  of  latitude,  and  C  B 
the  distance.  Draw  the  perpendicular  to  the  meridian  ppB. 
Put*=  CB  *  =*pB  »=Cp,  and  p  L  =  x,  Z.  C  B  L== 

Azimuth  =  Z. 

a  ♦  *  r 

By sphcrl.  Trig.  1 . Tang. > Cos. Z=tang. ». or >/ Cos. Z=*/=  dL+  xf. 
Divdg.  bv  Cos.  Z.!2.if  =  ll±h-=i±f±if: 
Article  9.  3.  But**  =  »?Jr±Jr  ' 

tr. 


*  f.  U  aegleued  here  as  too  until  (o  afiect  iLe  false  cf  *. 
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Byspherl.  Trig.  4.  And  sme  ^     sine  *  sine  Z,  or  sine  Z. 

Therefore         5.  J  f  ==:  1££ +  '"''-g*1'"*  *-  » 

Co..  2  it. 

r  being  the  radius  of  the  spheroid. 

Thus  we  have  d  L  =*  53  08  =  3188  Log.  3-503,518 

:              ■  'i                           /,  -000,344 

feet  in:  1  of  lat— 30  2ij-  Log.  of  (Table  I ),  2-004,40 1 

Cos.  Z  3  25  05  Ar.  Co.  0-000,773 

Approximate  value  *  332,620         •  5-509,036 

/  Ar.  Co.'  -999,656 

•                 A\  I-0I8 

Sine'Z,  7-550 

Tang.  L,  9-775 

2r  Ar.Co.  2-679 

■   

+     10     =  1-024 
j  =  322,630  feet 

II/vving  thus  determined  the  distance,  the  next  point  is  to  settle  the  value 
of  the  angles.  But  before  entering  on  this  subject,  it  is  necessary  to  give 
some  short  account  of  the  stations,  and  the  several  reductions  made  in  the 

1  a  •* 

observed  angles,  to  what  is  termed  the  centre  of  the  station.    1.  The  CMr 

K         *-  -  •         *  -  » 

is.  a  mountain  which  divides  the  province  of  Shtnor  from  Jubal,  elevated 
nearly  12000  feet  above  the  sea,  and  covered  for  a  considerable  period  of 
the  year  with  snow.  It  is  the  highest  part  of  a  great  ridge  or  chain  of 
mountains,  running  for  a  considerable  distance,  and  easy  to  be  traced. 
The  signal,  which  was  a  pyramid  40  feel  iu  height,  built  of  the  trunks  of 
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trees,  was  erected  on -the  creslenrdge  of  the  long  bade  that  distinguishes  the 

high  part  of  tl  lis  ridge,  and  which  is  properly  called  the  Chi%.*    On  account 

of  the  exp  >'C  1  nature  of  this  site,  and  the  tremendous  winds  thai  reign  on 

such  elevated  peaks  it  was  found  thai  nothing  could  Tie  satis tactorily  <sxec*<T 

• 

ted  on  such  u  spot,  arid  therefore  most  of  the  observations  were  made  at  a 
place  a  little  below  this1,  where  the  suddeu  sinking  of  the  long  lxu*,»  *  *ave 
described,  leaves  a  hollow  tolerably  sheltered,  as  well  by  its  situation,  as  by 
the  forest  which  has  here  its  limit.    It  was  from  this  place  that  the  .white 
lights,  which  it  was  necessary  tp  wee  at  BeloiUe,  were  observed,  and  indeed 
most  of  the  observations  made  with  the  theodolite.  .  Tliis  being  the  case,  it 
was  thought  necessary  to  have  fte  distance  of  this  point  from  the  pyramid, 
accurately  determined,  and  this  was  done  by  means  of  a  small  triangulation, 
proceeding  from  a  bane  of  42  feet  carefully  measured.    The  distance  was 
found  by  two  sets  of  triangles,  in  all  of  which  the  three  angles  were  ob- 
served,  and  the  difference  of  the  results  is  only  a  few  feet:  447  feet  may 
I  conceive  be  taken  as  the  true  distance  of  the  station  of  observation  from 
the  pyramid,  and  with  this  distance  \}ic  reductions  of  the  observed  angles 
arc  calculated. 

**  .  ■     ■  -  -  •  i       .  •  ..' 

2.  Drfrille  (the  residence  of  the  Judge  and  Magistrate),  is,  as  already 
noticed,  the  station  of  SaJidranpur.  The  place  where  the  observations 
have  been  made  is  a  pillar  of  masonry,  near  a  comer  of  the  house,  which 
latter  being  entirely  white,  and  sufficiently  large,  forms  a  very  good  signal, 

and  is  visible  at  great  distances  in  the  mountains.    Fig.  1,  (Plate  IV.)  shews 

••  •  '    •  •  :  ,  ■  \  .  tr.»: 

i.» »  ■  *»  ,     ,  - 

*  From  ™W  CkiitTa  (SitntcrU)^  »  crf«t.    11.  II.  W. 
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the  position  of  the  pillar,  with  reject  to  the  house,  with  the  dim&isions  or  Uie 
latter,  and  the  directions  of  the  principal  stations  frorti  it.  The  reductions1 
are  made  hy  measuring  the  distance  of  the  point  to  be  reduced  on  a  per- 
pendicular, to  the  direction  of  the  station  which  has  been  observed,  or  from 
which  the  observation  has  been  made,  and  taming  the  value  of  this  normal 
into  seconds  by  Table  13. 

3.  Bairdt  a  fort  in  Jaunsnr,  on  the  summit  of  a  peak;  elevated  nearly 
7000  feet  above  the  sea,  is  the  third  station.  It  is  a  quadrangle  of  loose 
stones  with  some  slated  huts-  inside.  The  place  of  observation  is  a  pillar 
buih-ty  Captain  Hodgson  within  tlte  -fort,-  the  position  of  which  is  shewn 
as  well  as^  the  dimensions  of  the  foil,  in  fig.  2,  (Plate  IV).  There  is  an 
outer  wall,  one  corner  of  which  is  sufficiently  high  to  be  well  defined:  it 

- 

hasi  been  sometimes  observed,  a1  flag  staffing  el  ected  to  mark  the  spot. 
This  is  also  indicated  in  the  figure. 

4.  Swieanda  is  a  high;  mountain  on  the  border  of  QerhwaU  and  the 
DHhr.  The  pyramid  which  forms  the  signal  is  similar  to  that  at  the  Chuf, 
and  is  erected  over  the  centre  of  a  small  temple  with  a  pointed  roof,  which 
had  been  the  point  always  observed  previous  to  the  erection  of  the  signal. 
The  place  of  observation  is  a  stone  pillar  built  close  to  a  corner  of  this  tem- 
ple: the  direction  and  dimensions  of  the  latter  being  all  marked  in  fig.  3, 
(Plate  IV).  * 

ft  t  1  I*      •      '  * 

*t*      >:.::;  ^V.-.t,..   \:  ,  -  ■   r-r'  .. 

Ffcc-l**  &k  CW*f*^a6*  atoeacfy  noticed  the  station  of  &elvtUeh  not  visible, 
and  we  were  therefore  compelled  to  use  white  lights. 
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In  October  181 7,  I  made  the  following  observations  with  the  theodo- 
lite, well  levelled  on  a  stone  pillar. 

16th.  The  light  was  found  to  be  to  the  right  of  the  fixed  mark,    4  59  10 
17th   25 

Mean,    4  59  18 
The  fort  of  Bahdt,  (centre)  was  again  found  to  be  left  of 

the  mark,  ,  .  47  41  10 

Another  day,  ...»   .,  02 

a  3d  observation,  *   40, 35 

Mean,  47  40  56 

The  point  observed,  is  9  feet  from  the  direction  of  the  pillar, . .  —  11 

1  1 

47  40  45 

This  angle  was  found  lobe  by  the  large  circle  in  June  1818,  47  40  35 

Mean,  47  40  40 
BelviUe,   4  59  18 

.il,!..  52  39  58 

t 

The  pyramid  formed  an  angle  of  131*18  with  Beloille,  and  consequent- 
ly 183-58  with  Bairdt.   With  these  angles,  the  approximate 

>•!  '  >•>  •    .  i    '■  ..-VJ 

*  *     *  «*i 

-  *      -  *  * 
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322-600,  and  the  distance  of  the  pyramid  447  feet,  we  get  the  reductions 
to  the  centfc  of  the  station  as  follows: 

Reduction,  for  Bair4(  in  Azimuth,  ,   +    6  37*5 

Belcille     ditto,  _   3  34.5 

Total  reduction,   _   4  13 

Observed  angle,   52  39  58 

1    ><  —  


.  ■ 


True  angle  reduced  to  centre,   52  35  46 


At  Bclviile  I  found  the  angle  between  the  Cliur  pyramid,  and 
fort,  as  follows: 


•  1 


ThS  Azimuth  of  the  Cliur  taken  by  double  and  single  elongations  of 

the  pole  star,  was  found  by  both  Captain  Hodgson  and  myself,  to  be 

»    .  it 

3  25  05.  This  was  by  a  mean  of  7  comparisons  with  the  standard  mark. 
The  Azimuth1  of  Bairdt  centre  was  in  like  manner  found  by  two  such 

Q  III 

comparisons  lo~be  28  03  2£,  (for  details  sec  observations  in  December). 

This  gives  the  Azimuth  of  the  pillar,  28  03  30  5* 

Mean,  28  03  30-5 
3  25  05 


31  28  35* 


*  Br  tone  aontisfactorj  observations  made  before,  Captain  Hodgson  bad  foand  it  28  03  00. 
Oa  m ising  the  aogte  however  we  tToiiad  ilaj  above.       ^  .... 
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At  Bairdty  again,  the  angle  between  the  Chvr  pyramid  and  left  cornet 
of  Belville,  as  observed  by  me  with  the  theodolite,  was  by  a  Wear*  of 
great  many  observations,  95  56  13.       Reduction  21  feet  «=  +17 


Corrected  angle,  95  56*30 


Captain  Hodgson  observed  with  his  large  circle,  the  angle  between 
th*  Owe  pyramid,  and  the  centre  of  Belville  to  be,    95  55  1 7 


.  Reduction  91  feet,    +  01  13. 


Corrected  angle,    95  56  30 
These  agree  well.  The  three  angles  are  then,  Batrdt,  95   56'  30    —  I / 

Belville,  31    28  35  5  —  17 
Cliur*  53   35  46  —17 

Sum,  1$0  00  51 
Should  be,  180  00  10 


.  Sine  Ar.  Co          95  56  13* 

:  322,630 
: :    Sine,  52  35  29 


Beluille-Bairdt,  ...  257,655 
Siue,  31  28  18 

Chur-Bairdt,  169,346 


'i-508,70* 
?-899,997 

1 

5-411,038 
9-717,734 

l        V,j,  •  'I  i'S/ii:j  »..f  4    n  ' 

5*228v7/5-"<  1  •'  ■ 1  -  fj  •*:-.'»..      »  .r> 
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'~^*toee;&7,«55  Lo£.  5^J,03*            •  4fr,038 

^smmfA,  28*03  30>                                  „  ,    ,,          -    :  * 

iSpher.Ex.     -   2^-*.?AW  .Sine,  28  03  26  -672,424 


-*  .  ,  1 


Log.  *  5-856^35    >  «  121,189  -083,462 
Log.  of  fed  in  i  laH  *Q04j394 

Diff.  of  lat  1st  part  2250-8  3-iS5B,34J 
Log.  distance  from  meridian  =  IJx>g.  m  5-p83  &  ***    =  0-166 

a.  ru  ;  v.;         T»Mt*  o 

.    w>      i ... 

Difference  of  latitude  second  part, ...... .       ,    2*0=<=  0'309 

_ir  ^          >  '-''irv     V,;  -  •    •  - 

Difference  of  latitude  first  part,  .^2250-8 

f;»tr^»k  »:i  —  t  »  I'1      .  ,i .  u 

„  Second  ditto,   — 2-0 

latitude,  of  Belvilte,    29  57  10. 

.(.        »  •  I  la,-.  vyiiU'MiM  loi  >no:lF.n .      j  ....  «• 


« 


Latitude  of  Bairdt,    30  34  38-8 


Position  of  Swrfoautaohthe base,  BHcille-Bairdt  =  257,655  feet 
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At  Swkunda  I  observed  tbe  angle  between  the  vri&fle  corner  of  Bairdt 
fort  and  the  centre  of  BelviiU,  (vide  observationa  of  October),  t»  be  as 

follows:  -  1  ,C> 

16th  64  47*35 

17th  64  48  10 

• 20th  64  4S37-5 

21st  64  4*39>  !  i  >  ;  ■< 

24th  64  47  31 

26th  64  47  27  ^ 


....  - 


Mean,   64  48  04 


(BdWfe-ltfeet,        10  +  in  Azimuth. 
R^UCUW^^^  8-6  feet,  14+  D*» 

64  48  08  _  V  , 

_         (    i  •••  f  v  .  .  •  Li.Ji'j !  Ju  ••      '  11.'  I 

Reduction  to  Bairdt  pillar  1 8  feet, . .         29  + 

\.  <    i4- ...  "'    -  '.I  1-»  !'J''-       '  ■■ 

BelvtlU  pillar  98  feet,. .      01  II  —  in  Azimuth. 

■     ■  •   

64  49  48 

At  BehriOe  the  angle  between  the  centre  of  Bairdt  fort  and  Surkanda, 
pyramid  was  found,  (vide  observations I  for  November  and  December). 

26  27  15 

-  '  .  #•  ■»     i  , .  v 

16 


Mean,,  26  87  15-5  "     •  l--^ 
Reduction  to  Bairdt  pillar  40  feet, ....  32  — 


26  26  43 

  .VI  •. 
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At  Baxrdl  the  angle  was  observed  by  me  in  ^March  1818.  The  mean 
of  a  great  many  intersections,  gave  reduced  to  the  pillar  88  43  39. 

Now  we  .have,  . 

Bairdt,   88  4,i    39  —  3 

Belville,   26   26  t  43  —  3  I 

Surkanda,....  64    49    48  —  3 

:   h-   i  I 

.  180  00    10  9 
Should  be,  ..  .180  00  OS 
Sine  of  64*  49  45  0-043,330 
:  257,655  5  *11,03$ 

::Sne  88  43  3d" 


Surkanda-Belville,  284,617  5-454,961 
Sine  26°  26  40*   9  648,682 


>  •  •{  •  .:».IM   •<        .  ..        -"J*  ;.' 

126,780     5  103,050 

.• .    ; -t  .'• '           M»  '.i,/  i:    *l  .«•)•  •   '  i  '  '  ■  •  • 

;  |          ;    •  "  "I 

C<dctdation  for  the  Latitude  of  §urkanda. 


Distance  from  Belville,  284,617 

•  *•••. : 


Jzimulhj  54  30  J6 


Spherical  excesp,  9 
Log.  284,617     5-454,261  -454,261 
Cos.    54*30  16.6  9-763,924     Sine  54°  30  16  -910,709 


i  ■■  ■    "  1*  * 


Log.  *  ^  5  218,185  —   2  5-364,970 


1 
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Feet  in  1  lafL-  ..  .    2jQQ4>39S  ^  '      :m«:  V- ..-  'A  •.  \ 

1636-1    3-213,797  ; 


t  - 


Diff.lat  1st  part,  27  181 

Log.  0-735 
Tab.  8  to  30°  24     =  0144 


.  7-5  0*874 
j  — 


27  08© 

29  57  10 

30  2*1  18-6 


But  we  may  also  calculate  the  position  of  Surkanda  taking  as  our  base, 
the  distance  BelvXle-Bairdt  as  deduced  from  the  observed  latitudes. 

Latitude  of  Behrille,  ....  29  57  10 
Latitude  of  Bairdt,  . . . .  30  34  28  5 


28  03  15'.   Difference  of  latitude,...       37  18-5  —  2238*-5 
Log.  2238-5  3-349?957 
Feet  in  l"  lat  2  004,392 

Log.  factor  to  tang.  0-000,017 

5354,366 
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Cos.  Z,  9-945,697 


256,240  =  appr.  value  *  5-408,669 
Factor  to  tang.  —  022 
A  •  0  817  The  square  of  the  1st  term,  or  appro- 
Sine  Z,  9-672  (ximate  value  of  K 
Tang.  Z,  9-727 

Tang.  U  9-771  :  . 

rAx.CoH  2-378 

+  232  «  correction,  2-365 

256,472   Belviite  from  Rairdt. 

Sine  64°  49  45  Ar.  Co.  0-043,330 

256,472  5-400,042 

Sine  88  43  3d  0-999,893 

•  ••>-• 

Surkanda  from  Bdville,    5-452,265  =»  283,31 2  feet 


Co/cwtaixm  o/tf*  Latitude. 
Lqg.  distance,  5-452,265  5*452,275 
Cos.  Z  |  &  excess,  9-763,924  Sine  Z  — £&E.  9*910,709 

i 

Lqg. «  5-216,189      Log.  **  5-362,984 
Feet  in  1  lat  2-004,388 

1628*6  3-211,811 

t#oL.  xiv.  4  t 
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***  0-725 

Tang.  L,  9-768 

2  R*  A.  C.  4-385 
f  Ar,  Co.,  5:988 

■  * .  * 

^-7;3  Correction,  0-866 


1621-3  i=        27  01-3 

29  57  10  f 


30  24  11-3  latitude  of  Surkanda. 


End  of  the  Appendix. , 
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Various  Tables  useful  in  expediting  Geodesic  Calculations;  Calculated  on 
an  EUiptkity  of^—and  an  Equatorial  Degree  of  60,640  Fathoms. 


TABLE    L  , 
i  The  length  of  the  Degree  and  Minute  of  Latitude  in  Fathoms  with 
their  Logarithms,  also  the  Logarithm  of  the  Radios  of  Curvature  of  the 

10  of  Latitude. 


Meridian,  to  every 


30-00 

iq 
•so 
•so 

•40 
•50 
3100 
10 
40 
•SO 
•40 

■iXl 
3400 


Dtgree  of 


v.  .1 


60-607.7 
094 
.  107 
1*4 

Ur 

15-2 
14  7 
18  4 

.  ,19-7 
114 

...  447 
442 


Logarithms. 


i 


Diff. 


Fathtmt 


784,5478 
5385 
54tfe 
"  5599 
5707 
4815 
5943 
,  4031 
6139 
6448 
•356 
6404 
6673 

— m  ■ 


107 

107 

les 

108 

109 

108 
108 
109 
108 
108 

109 

»'••;  -\ 


1010-1*8 

•153 

•178 

uf  -403 

■4^8 

J-i  i  W 
•47,8 

•303 

\>'&\ 

■  .378  J 
.  -403' 


\Log.  9f  Fa. 
Diff.  \thoms  in  \' 


Diff. 


OS5 


004,3764 
3871 
3978 
4085 
4193 
4301 
4409 
4518 
4647 
4736 
4843 
4954 

004,5063 


107 
107 
107 
108 
108 
108 
109 
109 
109, 
109 
109 
108 


Log,  »f  Radlui 
of  Curvature. 


5I'J,650J 
6611 
•718 
•8*5 
6933 

1  (7(>4 1 
7149 
7258 

I  j73«7 
7476 
7*85 

7»yi 

7803 


107 
107 
107 
108 
108 
108 
109 
109 
109 
109 
109 
109 


Tbie 


I 


TABLE  8. 

-same  for  the  Perpendicular  to  the  Meridian. 


-  '    '  -"i 

Perpendicular  , 

Dtgrte. 

Isogarithmt. 

Fathom* 
in  1 

Diff. 

Log.  o  f  Fa 
ihomi  in  1' 
orjl.  in  10" 

Diff. 

Log.  of  Radius 
of  Curvature. 

30  00 

60905  1 
,  906  6 

♦5 

7B4;653,8S 
657,44 

359 
360 
360 
360 
360 
360 
359 
359 
359 
359 
359 
300 

1015  085 
•093 

008 

0065'044l 
0614 

371 

6544,7764 
7800 

36 

36 
36 
36 
36 
36 
3<5 
36 
36 
36 
36 
36 

9061 

•5 

661,04 

•104 

•0983 

7836 

.J 

,906  6 
907  4 

•5 
•5 

664,64 
<W8,44 

•no 

140 

•1354 
•1725 

7874 
7908 

50 

i  3W» 

0-907  7 
\  908  4 

♦5 
•5 

071,84 
'675,44 

148 
•137 

•4796 
•4466 

356 

7941 
7980 

;    -  io 

9087 

•5 

•5  ' 

i  679,01 

•145 

•4834 

8016 

40 

909  4 

'  084,60 

•153 

•3178 

8054 

30 

t  909  7 

•5 
•5 

<58S,I9 

•164 

■3534 

8088 

40 

j  910-4 

689,78 

•170 

•3890 

8124 

50 

9107 

•5 

693,37 

•178 

•4446 

8160 

3*00 

911*, 

696,07 

187 

■4605 

• 

H198 

■  i 

. 

■ 

• 

1 

350 
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TABLE  3. 

Difference  of  the  Meridional  and  Perpendicular  Degrees,  multiplied  by 
the  square  of  the  sine  of  the  AzimuUi  or  p  —  ni.    Sine  lA. 


Diff. 
10  At. 

D,ff. 

\QLat. 

A*- 

Lot.  30 

id  Lot. 

Lat.& 

Ax. 

Ax. 

Lai.  SO 

10  Ax. 

hat.  34 

At. 

4 

£ 

7 

a 
u 

10 

n 

12 
13 
14 

15 

16 
17 
18 
IS 

20 

21 
22 
23 
94 
46 

26 

27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
30 
40 


FATHOMS. 

0-1 
0-4 

0-  8 
14 
23 

S3 

4  4 

5  8 
7  3 
0-0 

10-8 

1-  2-8 
ISO 
17*4 
*9  9 

22-6 

-2S-4 
28-4 
31  5 
348 


41-7 
454 
402 
63  1 

67- 1 
61-3 
05-5 
600 
74  4 

78  0 
•835 
882 
!J3  0 


104  7 

107-7 
112-7 
1 17-8 
122  9 


0  0 
00 
O  1 
01 
01 
02 

02 
02 
0  2 
0  3 

0-3 

OS 
04 

0-4 
0-4 
0  4 

0-6 
OS 
0  5 
0  5 
06 
• 

0  6 
0  6 
O-fl 
O  7 
0  7 

07 
0.7 
'0.7 
07 
-0  7 

0.8 
0  8 
0.8 
0-8 
0-8 

0-8 
0  8 
0  8 
0  8 
08 


no 

V  1 

1 
J 

128*0 

00 

0-3 

2 

44 

133- 1 

00 

0-8 

3 

43 

138-3 

00 

1-4 

4 

44 

143-5 

00 

2*2 

6 

46 

1487 

<a  i 

ft 
D 

4fi 

1 JH-0 

00 

43 

'  7 

47 

1591 

00 

5  6 

8 

48| 

164  S 

00 

70 

U'\ 

49 

169*4 

o-o 

8-6 

10 

50 

174-6 

1  1 
1  1 

5! 

179-8 

0  0 

12-3 

14 

54 

184-7 

o-o 

14-4 

13 

53 

189-7 

01 

167 

14 

54 

194*7 

O-l 

19  1 

15 

55 

199(3 

91-7 

Sir 

56 

904-4 

0  1 

24-4 

17 

57 

209  * 

-©•1 

87  2 

18 

58 

2L3-9 

01 

30-2 

1* 

69 

218-5 

0  1 

334 

40 

60 

223  0 

01 

SQti 

21 

61 

227-5 

0  1 

40  0 

C2 

231-9 

o-t 

43-6 

23 

63 

236*1 

Oi 

47-2 

44 

64 

240-3 

02 

609 

'25 

C5 

244-3 

02 

54-8 

26 

CO;  248-2 

02 

688 

-n 

67 

452  0 

0  2 

62-8 

48 

68 

256  7 

0  2 

670 

49 

09 

459  2 

O  2 

71  3 

30 

70 

2626 

OS 

7S-7 

31 

71 

26M> 

O-S 

80- 1 

34 

72 

2690 

0-3 

84  0 

33 

73 

272*0 

OS 

80-2 

1  34 

71 

474  8 

OI 

939 

!  35 

75 

477  5 

Oi 

98  5 

36 

76 

2800 

04 

103-3 

37 

77 

484-4 

04 

108  1 

3fi 

7fc 

284-6 

04 

113  0 

3tl 

71) 

286  6 

0-4 

1179 

4(J 

8C 

2884 

09 

0.9 
0.9 
0.9 
0.8 

08 

0  8 
08 
0-8 
08 

0-8 
0*8 
0-8 
0-8 
O-B 

0*8 
0-7 

07 
0-7 
OT 

0-7 
0-7 
07 
Ofl 
0  6 

0  6 
0-6 
•06 

•0-5 
0-3 

05 
OA 
OA 
0-4 
04 

0-4 
03 
OS 
OS 
03 


04 

192  8 

41 

0-4 

127-7 

44 

0  5  | 

133/  I 

4  J 

0  5 

1 97  7 

A  A 

♦4 

0  5 

14Z  7 

45 

OS 

147-7 

46 

0-5 

152  7 

47 

0-5 

157  0 

48 

0  6 

1  04-fj 

o  o 

107  9 

50 

06 

172  4 

81 

0-6 

177  3 

54 

0-6 

184*1 

63 

0  6 

t  ate  .o 

186'8 

■  li 

54 

0  7 

441 1  *  ft 

J  9 15 

55 

4j*7 

1-96-2 

56 

e-7  1 

400  8 

57 

0-7 

405*3 

58 

0.7 

KJV  7 

&o 
ov 

0.7 

X14  * 

*oO 

O  ft 

418  4 

61 

444  6 

62 

OS 

446  6 

63 

0-8 

2306 

64 

0-8 

234  4 

-64 

0-8 

1  238*2 

<MJ 

0-8 

241-9 

67 

0  8 

245-4 

68 

0r9 

246-8 

&9 

0  9 

4540  > 

t 

70 

0-9 

285*2 

71 

Oil 

2682 

72  , 

0  9 

4610 

73 

Oi) 

2637 

7* 

09 

266  3 

73  ' 

tO-9 

268-7 

78  ■ 

|0;9 

471  0 

77 

10 

473- 1 

78 

10 

276  0 

79 

1-0 

276*8 

80 
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TABLE  3,— Continued. 


81 

63 
|84 
86 

: 

JO  Az. 

iOL«f. 

toT.  38 

I  l  . 

30 

Diff. 
10  Az. 

\ 

10  Lot 

0 

J.<rf.  32 

At. 

rtTMOM). 

290-  i 
391  6 
303  0 
464  1 
3951 

0  4 

0-2 
0-9 
03 
0  1 

10 
10 
10 
10 
10 

378-4 
2798 
381  1 

383  3  ' 
2W2 

i  *. 

1      1  rvruoK*. 
81   86  ,  ■  B96  0 
83  $7  ;  •  390-8 
83  88l     297  0 
841  89|  2973 
85|  ©0|  2974 

i 

i 

01 
01 
00 

l>O-0 

o-o 



i  o' 

1-0 
1-0 
10 
10 

384  0 

284  6 

285  0 
285  3 
185-4 

- 

86 
87 
88 
80 
90 

;   '-  3 
» 

♦      i      .'-  ■ 

■■  .. 

TABLE  4. 
Spherical  Excess. 

-  :   ,  »•  *•  :*. 
:  i 

i- 

Adjacent 
Angle. 

100,000 
Fttt. 

Diff.  1  Logarithm . 

Diff 

AdjacitU 
Angle. 

100,000  1 
fVrf.  | 

Diff. 

Logarithm. 

e  o 

1  89 

2  88 

3  87 

4  80 

5  85 

•041 
•083 
•123 
•I6S 
•205 

42 

40 
42 

40 

40 

8  8165 
•9163 

90919 
•21 62 
•3124 

sooa 

1756 
1343 
962 
788 

o  • 

21  69 

22  68 
33  67 

:  24  66 
25  65 

It 

•791  , 

•821 

•860 

•879 

•906 

31 

so- 

29 
29 
27 
«9 

-8982 
•9145 
9296 
•9438 
•9570 

174 
163 
161 
142 
133 
132 

6  84 

7  83 

8  82 

9  81 
10  80 

•245 
•288 
•326 
•385 
•404 

41 
40 
39 
39 
89 

•3906 
•4564 
•5130 
•5627 
•6067 

658 
566 

497 

440, 

396 

36  64 

37  63 

28  61 

29  61 
90  60 

•932 
•967 
•|80 
1  ©02 
1423 

25 
33 
22 
21 
20 

•9692 
•9807 
•9913 
00011 
00102 

115 
106 
98 
91 
84 

11  78 

12  78 

13  77 

14  76 

15  75 

•448 
•481 
•618 
•666 
•691 

38 
3T 
87 
86 
86 

•6463 
•6820 
•7145 
•7443 
•7717 

357 
335 
288 
274 
252 

31  59 

32  58 

33  57 

34  56 

35  55 

1  043 
1  063 
1  981 
1  096 
1111 

30 
18 
15 
15 
13 

0  0186 
0  0264 
0  0334 
0  0397 
0-0457 

78 
70 
63 
60 
52 

16  74 

17  73 

18  72 

19  71 
SO  70 

•626 
•661 
•695 
•738 
•760 

35 
34 
33 
32 
31 

.7969 

.8203 
.8410 
.8620 
.8808 

234 
216 
201 
188 
1  174 

!   86  54 

37  53 

38  63 

39  51 

40  60 

1124 
1136 
1147 
1-156 
1-164 

12 
11 
9 
8 
6 

0 0509  . 
0  0555 
00696 
0  0631 
0.0660 

46 
41 

36 
29 

2, 

* 

1  f 
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TABLE  4,— Continued, 


Angle. 


ioo.ooo 

Feet. 


1170 
1  175 
1  179 
1  181 
I  182 


Diff. 


6 
5 
4 
2 
1 


■4-H- 


OOG85 
0  0703 
00715 
0  07*4 
007*7 


Dtff 


Multiplier. 


15 
18 
13 
8 
3 


Multiples  of  the  preceding. 


Length  of  the 
given  Hide. 

100,000 
141,411 
173,305 
400,000 
*i$)*>7 

24,4,010 
264,575  ' 
282.8H3 
300,000 
916,2*8 

I  I        '  '  ' 

931, on 
340,410 

3<jO,ii5 
374.1(60 
387,308 

400,000 
412,310 
414,lfil 
435,8*0 
447,214 
■  * 

458.208 
4tt0i>O4l 
47*\6F3 
4W>,808 
500,000 
«  1 


Difference. 


619,615 
528,150 


-i  ^- 


41,421 
9I.7H4 
26,705 
23,607 
21,342 

19,616  i 

18,268 

17,1*7 

16,128 

16^494 

44,748 
14.146 
13,011 
19,W8 
i2,7« 

12.910 
1 1,9*4 
11,820 
31.924 
1 1,044 

10,789 
40,542 
10.916 
20,102 
0,002 

0.713 
9,535 


-.1 


20 
30 

91 
32 
33 
94 
95 

30  . 
97  » 

,. 
30  .' 

40 

41 
42 
43 
44 


49 

60 

M 
92 
63 
54 
99 

66 
57 
58 
60 

60 

61 

62 
03 
04 

05 


Length  of  (he 
given  eidc. 


538,516 
647,722 

566,776 
583,685 
674,450 
583,008 
601,608 

600,000 
608,276 
616,441 
614,600 
632,455 

640,312 
648,074 
665,744 
668*325 


078.133 

686|565 
601,820 
700;000 
707;  107 

714,143 
721,110 
7*8,011 
734,847 
741,620 

748,331 
754.983 
761,677 
768",!  15 
774,607 

711:029 
787,401 
753.715 
800,000 


Difference, 


0  108 
0  054 

8  *00 

8  771 
8630 
8  513 
8302 

8-276 
8  165 
8  059 
7  06$ 

T/-697 

7-761 
767Q 
t  581 
t-4t>»- 
7-413 

>3St 

7-255 
7180 
7  107 
7-036 

6-96T 
6001 
6  836 
*77t 
6  711 

6-651 
6  504 
6  631 
6-481 
6  428 

■  t 

6-37* 
6<314 
6  175 
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TABLE  5. 

Of  the  Difference,  of  the  Logarithms,  of  the  Arc  and  Tangent,  to  six 
places  of  Figures,  with  the  length  of  the  Arc  in  Feet,  both  on  the  Meridian 


ajnd  Perpendicular  ;  .and  the  Lo£arillnns 
mid  Feet    !      ••  •  . 


of  the  several  Arcs  in  Seconds 


■ 


— — 

Arc. 


J  ii.  JUJ 


.08 
It 

24 

*8 

si 

44 

4« 
4 


51 
54 

6d 

58 

too 

04 

i 

14 

1^ 

18 

to 


■25 
24 
25 
28 
SO 


■ ;  " 

i 

f  «/'  " 

FCCl  OV  ItlC 

$1t  r/ui  ah . 

Logarithm. 

peel  on  the 
Pci  ftcndjcular 

Logatkhm. 

i  . 

t  i>>e. 

-  >.  ■  ■  j 

4  3S4 

-JI;C«i«  : 

48,480 

4  6854 

48,720 

4«8 

B 

J 

1 

9-8673 

72,730 

4-8fil7 

73,080 

4  8M8 

2 

1 

:  2.C8iS 

07.00& 

4*98r>7 

97,460 

4  U868 

3 

I 

307*2 

111,230 

6  0836 

181.820 

5  0K57 

2 

2 

.3*1 6f)4 

,  111   1  ftA 

5  16*0 

7 

3  2:33 

169:?MK 

S*»* 

170.530 

5  23 

18 

It) 

3 

3  2833 

103.960 

5  2877 

194.900 

528 

12 

2" 

A 

S3J44 

218,170* 

8  '•ft'lH.fi 

210. 930^ 

5  341 

16 

33802  - 

244,440 

6-3846 

.243,620 

53867 

£0 

4 
2 

ZM.o/U 

or'Ji'os 

5-4070 

22 

3-4216  . 

266.600 

5-4266 

266,000 . 

5-4281  • 

24 

1 

3  4400 

278  810 

5-4453 

280,200 

5  4474 

25 

2 

3*504 

200,000 

8  4688 

202,350 

5-46*0 

as 

So 

2 

3  4771 

308,020 

6-4845 

304,510 

5-4836 

31 

3 
2 

3  4941 

316.410 

5.4086 

316,740 

5  5007  > 

■33 

3:5105 

327*270 

5-5140 

328,860 

5  5170 

36 

3 

3  52(13 

339.400 

5  5307 

341.010 

5  5328 

38 

2 

3  6416 

i  1 

351,570 

65460 

363,270 

5  518 

'  41 

.3 

>*5fl3 

363,670 

3  5607 

365,430 

5  562 

i 

44 

3 
3 

3-6705 

375,760 

5  5749 

377 J  80 

5  57^0 

47 

^3 

;  3  6843 

387.890 

.f-5887 

389.770 

5-6008 

50  ! 

'3 

3  5077 

400,400 

!    5  6021 

401,970 

5  604 

53 

,3  6107  ■ 

412,200 

56161 

414,200- 

5  617 

57 

4 

*«232  ; 

424,230 

5  6*76 

4*6,300 

5  621) 

V 

60 

3 
3 

,s  Asa's 

436,420 

5-6399 

438,540 

5-6420 

63 

.  3  6474 

448,540 

6  6618 

450,720 

56530 

67 

4 

3-658*— 

460,700 

5-6834 

462,920 

56655 

71 

4 

3  670? 

472,720 

5-6746 

475,010 

5  6767 

74 

3 

3-681,2 

484,850 

6  6866 

,487,200 

5  6877 

78 

4 
4 

3-6010 

497,050 

56964 

409,460 

5  6085 

82 

370*4 

500,100 

6  7068 

511,700 

5-7090 

86 

4 

3  71*6 

621.200 

5  7170 

623,700 

57191 

91 

5 

3  7246 

633,400 

5  7270 

535,000 

5  7291 

95 

4 
4 

3^7324 

645.500 

5-7368 

548,100 

57389 

99 

5 
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TABLE  5,— Continued. 


Arc. 

Logarithm  oj  " 

Feet  on  the 
iticrtutan, 

*   •  . 

Logarithm 

Feet  «rrthe 
t'ei '■pi-n-ticul.tr 

i     -  *  ' 

Logarithm. 

Mff  Are 

D<ff 

1  SI 
34 
36 
38 
40 

3  741  9 
3  751  3 
3  760 1 
3  7694 
3-7781 

Dill' 

557.600 
5ft9.800 
581  900 
504,100 
606,100 



57463 

5-  7557 

5  76  48 

6  7738 

6-  7825 

560,300 
572.500 
684,600 
590.900 
609,000 

5-7484 
5  7578 
5  7669 
5  77  b  a 
57846 

_  

104 
10H 
113 
118 
112 

.  ... 

4 
5 
5 
4 
5 

45 
44 

46 
48 

50 

* -TO/IT 

379!)* 
3  803  4 
38116 
3  8195 

618,200 
6  30, -4  00 
G  42,400 
664.700 
•068,600 

5-791 1 

5-  7996 

6-  8078 
58100 
6  8239 

621,100 
633,400 
045,600 
667,800 
609,900 

57932 

'  5  8017 
68099 
5-8181 
5-8260 

127 
132 
138 
143 
148 

5 
6 
5 
5 
0 

52 
64 
50 
58 
3  00 

3  ox 74 

38350 
3-8M0 
3  8500 
3-8573 

678,900 
690,900 
703.100 
715.200 
727,300 

58318 
6  8394 
68470 
58644 
5  8017 

682.400 
694,200 
706.500 
718,000 
790,800- 

5-  8389 

6-  8415 
5-8491 
5  8505 
68638 

154 
159 
165 
171 
176 

6 
6 
0 

5 

.  3 

01 
02 
08 
04 
Oft 

38645 
38680 
38716 
3-8751 

733.800 
789,400 
745,40b 
751,700 
767,700 

5-8653 
58689 

5-8724 

5-  8760 

6-  8795 

788.900 
743,100' 
749,040 
756,300 
761,400 

5-8074 

5-  8710 

6-  8745 

5-  8781 

6-  8810 

179 
182 
185 
188 
191 

3 
3 
8 
8 
8 

00 

07 
08 
09 
10 

S'8785 
3-8819 
3-8833 
3-8887 
38W1 

703,700- 

709.900- 

775,900 

781,800 

787,800 

6-8829 
6  8864 
5-8898 
5-8931 
68905 

767,400 
773,000 
779,000 
786,000 
791,800 

5-  8850 

6-  8885 
6-8919 
6-8952 
6-8986 

194 
198 
201 
208 

207 

•  ► 

4 
3 
2 
4 
3 

11 
12 
13 
14 
15 

38954 

3-8987 
3-9020 
3-905* 
3- 9085 

794,000 
800,000 
806,100 
812,300 
818,300 

5-8998 
5-9081 
59064 
5  9097 
5-9129 

797,800 
803.900 
810,000 
810,800 
8*2,300 

6-9019 
5-9062 
5-9085 

5-  9116 

6-  91 60 

210 
218 
217 
220 
228 

3 
4 
3 
8 
1 

10 
17 
18 
19 

50 

3-0117 
8-9149 
3-9180 
8-921.3 
8-9343 

824,300 
830,400 
836,400 

5-9161 
5-9198 
59224 

828,300 
884,400 
840,400 

69182 

6-MI4 
59245 

227 
280 
«3 

437  , 

3 

3 
4 

I  -  i 

•  »■ 
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TABLE  6. 

* 

Of  the  distance  in  Feet  between  the  points  of  intersection  of  die  Verticals, 
Willi  the  Polar  Axis,  for  a  given  difference  of  Latitude. 


Difference  of  Latitude. 

■• 

•a 

H 

n 

■1 

Lot. 

10 

SO 

30  I 

40 

SO 

60 

70 

SO 

90 

100 

110 

HO 

ISO 

o 
30 

5'6 

11-4 

167 

4*3 

27-9 

33-5 

39-1 

44-6 

bO-1 

55  8 

61-4 

670 

74-5 

SI 

5-5 

109 

18-4 

21 -S 

47-4 

38-3 

43-8 

49-2 

64-7 

604 

65-6 

711 

TABLE  7. 

Of  the  Spheroidal  Correction  of  Latitude. 


Argument,  Difference  of  Latitude. 


!  80'' 

10  1 

40 

30 

40 

50 

70  , 

80 


00 


106'  I   ll£  I   140    I  130 


:  •  •  •  '-if 

,  Si  \:  |  :n*  • 
••«  ■  f 


J.  0!«<U 

Of  the  Factor  for  difference  of  Latitude,  of  the  ends  of  a  Perpendicular. 


IT  ABLE  8. 


■y.f.  im 


V.J 


Logarithm 

Loga  ritlun 

 . 

Logarithm 

 .  

Logarithm 

of 

Latitude. 

*f 

Latitude. 

of 

Fader. 

Faster. 

Factor. 

Factor. 

o  ■ 
30  00 

01330 

SO' 32 

01 443 

°       »  j 

3104 

0-1609 

o  1 

31-32 

0-1594 

•04 

•1336 

•34 

1449 

•04 

1615 

•34 

•1600 

•04 
•06 

1344 
•1347 

•36 
•38- 

,  -06 
•08 

•1640 
.  -1526 

•36 
•38 

•1606 
•1611 

•08 

•1353 

•40. 

•J  446 

1 

•10 

■Ml 

•40 

•1617 

•10 

•1359 

30-44 

•1454 

aiis 

1637 

31-44 

•1624 

30-14 

•1365 

•44 

1457 

•14 

•1543 

•44 

•1648 

14 

•1371 

•46' 

•14G3 

•16 

•1549 

•46 

•1634 

•16 

•1376 

•48 

•1469 

•18 

•15*4 

•48 

•1639 

18 

■1384 

•60 

•1474 

.  -20 

;  :■•>*«> 

•60 

•1645 

•SO 

•1388 

tO-52 

•1480 

31-24 

.  -  -1566 

•52 

•1650 

30 44 

•1394 

•54 

1486 

•24 

M  'U7.i 

•64 

•1656 

■•44 

•1440 

•56 

•1492 

•26 

•1577 

r.  '66 

•1662 

'46 

•1405 

•58 

•1497 

•28 

•1583 

-  -68 

•1667 

•48. 

!  -1411 

31,00 

•1503 

•30 

•1588 

32  00 

•1674 

•30 

•1417  - 
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TABLE  9. 

v  Of  the  Factor  fl  R  l 


Jrgument,  value  of  u.  in  Ftet. 

Feet. 
100000 

Feet. 
200000 

Feet. 
300000 

Feet. 
400000 

Feet. 
500000 

Feet. 
600000 

Feet. 
700000 

Feet. 
800000 

Log.  of 
Factor. 

4760 

5362 

5-714 

5-964 

0158 

8  316 

0-450 

0-506 

TABLE  10. 


Of  die  number  of  Feet  in  l"  of  Longitude  with  the  Logarithm*. 


Lot. 

Feet  in 

'  M 
1 

Logarithm. 

Lot. 

Feet  in 

m 

1 

Logarithm. 

Lot. 

Feet  in 

• 

1 

^Logarithm. 

Fwt. 

o  t 

Fmi. 

Feet 

30.00 

87-91 

1-944,033 

30  25 

87  54 

1  942,202 

30  50 

-87'1? 

1-940,344 

•01 

•89 

•943,960 

•26 

•5t 

042,128 

•31 

•15 

•940,269 

•04 

•88 

•943,887 

•27 

•51 

•942,05  1 

•52 

-44 

940,194 

•03 

•86 

•943,815 

•28 

•50 

«41,980 

•53 

•12 

•940,1 18 

•04 

•85 

•943,742 

•29 

•49 

•941,906 

•11 

940,013 

■06 

-81 

•943,669 

•30 

•47 

■941,833 

•55 

•09 

-939,908 

•00 

82 

•944.506 

•31 

■45 

•941,759 

•56 

•07 

•939,892 

•07 

•81 

•941,523 

•32 

•44 

•941JS85 

•57 

•06 

•939,817 

08 

•79 

•943,450 

•S3 

•42 

•941,610 

•58 

•05 

•939,742 

09 

•78 

.*43,377 

•31 

•41 

•941,-536 

•59 

H)3 

939,607 

•10 

•76 

•943,305 

•05 

•39 

•941,402 

31  00 

•02 

•939.592 

•11 

•75 

•943,232 

•36 

•38 

•941,388 

01 

•00 

■939,510 

•12 

•73 

•943,159 

•37 

•30 

•941,313 

■02 

80  98 

■939,410 

•13 

•72 

•943,086 

•38 

•35 

•941,239 

03 

;  -97 

•939,364 

'14 

•70 

•943.013 

•39 

•33- 

•941,165 

■oi. 

•95 

•939,288 

<15 

•09 

•942,940 

*40 

•32" 

•941,091 

•05 

•94 

-939,212 

•16 

•07 

.   -942.867  , 

•41 

31 

•941,016 

•00 

*92 

939  136 

•17 

•66 

■942,71)4  ■ 

•42 

•J9 

•940,941 

.•07 

•91 

•939,060 

•18 

•64 

•942,720 

•43 

•27 

•940,867 

i-08 

r80 

•938,984 

•19 

•63 

•942,647 

i 

•44 

-26 

•940,792 

•09 

s88 

938,908 

•20 

•61 

•912,672 

•45 

•24 

•940,717 

•10 

•86 

'938,832 

•21 

\  -60 

•012,498 

•46 

•23 

•940,043 

•11 

•85 

•938.750 

•2<j 

•58 

•942,424 

•47 

•21 

•940,508 

•12 

•83 

•938,680 

•23 

•57 

•912,350 

•48 

•20 

•940,493 

•13 

•82 

•938,603 

24 

•55 

•942,276 

•49 

18 

•910,118 

14 

■80 

■9JS,5*7 
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T  A  B  L  E  10.— Continued. 


Latitude. 

Feet  in 

$ 
1 

Logarithm. 

Feet  im 

Latitude.^ 

Logarithm. 

Latitude. 

Feet  in 

■ 

1 

Logarithm. 

■ 

»  . 
31  16 

86  7,9 

1  038,451 

o  > 

31-30 

86.56 

1-937,301 

31-45 

86-33 

1-036,130 

•16 

•77 

•938,374 

•31 

•54 

•937,224. 

•46 

•31 

•936,061 

•17 

•75 

■32 

•53 

•9*7  1  47 

•47 

•20 

•935,983 

•18 

•74 

•938,222 

•33 

•51 

•937,060 

•48 

•28 

•035,905 

•u» 

7JS 

•938,145 

•31 

•50 

•936,002 

.49 

•26 

•935,827 

•20 

•71 

•©38,069 

■35 

•48 

•036,015 

•50 

•25 

•935,749 

•21 

•7.0 

•937,992 

•36 

•46 

•036,838 

•51 

•23 

•93a,67l 

22 

•ts» 

•937,915 

•37 

•45 

•036,760  . 

•52 

•22 

•936,592 

•23 

•es 

•937,839 

•38 

•43 

•036,683 

•53 

•20 

•935,514 

•24 

•w 

•037,7.62 

•30 

•42 

.  •036,606 

•54 

•19 

-935,436 

•23 

•w 

-037,685 

•40 

•40 

•036,528 

•65 

•17 

•935,357 

•28 

•62 

•937,608 

•41 

•39 

•036,450 

•66 

•16 

•935,279 

.  -27 

•OD 

•937,532 

•42 

•37 

036,373 

•57 

•14 

•935^<H 

•28 

•59 

•937,455 

•43 

;36 

•030,295 

•58 

•12 

•035,122 

.20 

•57 

•037,37.8 

•44 

•34 

•936,217 

•50 

'11 

•935.0  44 

TABLEAU. 
Of  the  Correction  of  the  Longitude  found  by  the  preceding. ' 


Approtei- 

mate 
Longitude 

Correc- 
tion. 

Approxi- 
mate 
Longitude 

Correc- 

Approxi- 
mate 
Longitude 

Correc- 
tion. 

Approxi- 
mate 
Jsongitude 

Correc- 
tion. 

Approxi- 
mate 
Longitude 

tion.  I 

1800 

■I 

00 

4200* 

O't 

5700 

h 

14 

6480 

il 

2  1 

7080 

• 

28 

2400 

0-1 

4500 

0-7 

6000 

1-7 

6600 

2^ 

7000 

2  9 

3000 

02 

4800 

6120 

i  e 

.6720  . 

24 

7320 

3-1 

3600 

0t4 

5100 

10 

6240 

19 

6840 

25 

.7410 

3  2 

3900"^ 

0-5 

5400 

1  2 

6100 

20 

6960 

.26 

7560 

34 

TABLE  12. 

Of  the  Factor  (Logarithmic)  for  6nding.  differences  of  Azimuth. 


Litdude. 

Logarithm. 

Latitude. 

Logarithm 

Latitude,  j 

Logarithm.  |  Latitude. 

Logarithm. 

30-00 

7-7549 

o  . 

30*0* 

7-7564 

o  . 

30  10 

7'7578 

3015 

7-7593 

•01 

•7552 

•06 

•7567 

•11 

•7581 

•16 

•7506 

•02 

•76** 

•07 

•7*70 

•12 

•7584 

'17 

•7600 

•03 

•7558 

•08 

•7573 

•13 

-7587 

•18 

•7602 

•04 

•7561 

•09 

•7575 

M 

•7590 

19 

•7605 

-- 
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TABLE  12,— Continued. 


Latitude. 

Logarithm. 

1 

Latitude.  1 

I 

Logarithm. 

LatUudt. 

Logarithm. 

Latitude. 

Logarithm; 

o  1 

o  • 

•  . 

0  « 

7  70U7 

30  4* 

7  70mJ 

di  ,|A 

31*10 

urn  **p*  •  | 

7.7751 

31*35 

7*7855 

•21 

•7010 

•40 

•7083 

.14. 

•7754 

•36 

.una  — 

•7855 

•44 

•7613 

•47 

•7686 

•14 

•7757 

•37 

•7858 

•53 

•7613 

•48 

•7688 

•13 

•7760 

•38 

•7831 

.at 

/01V 

•AO 

*70»1 

.1  41 

•14 

•7763 

-39 

•7833 

••ft 

/  0  *  Z 

3U  Mjv 

/0V4 

•15 

•7766 

•40 

•7836 

*□ 

•a  i 

•TAUT 

voy/ 

•16 

•7768 

•41 

•7839 

•57 

•7628 

•5* 

•7700 

•17 

•7771 

•44 

•7845 

.18 

•7331 

•53 

•7703 

•18 

•7773 

•43 

•7845 

•7094 

•  «4 
*04 

•7705 

•  1  o 
•IS 

•7777 

•44 

•7848 

•Jvl 

•  TUVA 

•  Kit 

•77WO 

_____ 
•7780 

•45 

•7850 

OA 

/  C>oU 

771 1 

•4  1 

•77©s 

•46 

•7853 

•32 

•7645 

•57 

•7714 

•44 

•7783 

•47 

•7856 

•33 

•7645 

•58 

•7717 

•43 

•7788 

•48 

•7859 

•34 

•7648 

•39 

•7740 

•44 

•7731 

•49 

•7864 

•Jfi51 

3J  00 

•7743 

•83 

•7794 

•50 

•7864 

•38 

•7654 

•7746 

•7796 

•31 

•7867 

•37 

•7657 

•05 

•7758 

•47 

•7799 

•34 

•7870 

•38 

•7660 

OS 

•7731 

•58 

•7804 

•53 

•7873  . 

•39 

•7661 

04 

•7734 

•7805 

•54 

•7876 

•40 

'7465 

•05 

•7737 

•SO 

•7808 

•83  ' 

•7878 

.41 

•76(38 

•06 

•7740 

•31 

•7811 

•58 

•7881 

.45 

•7671 

•07 

•7743 

•35 

•7814 

•57 

•7884 

.43 

•7674 

08 

•7746 

•33 

•7816 

•58 

•7887 

44 

•7677 

00 

•7748 

•34 

7819 

•59 

•7890 

Use  of  the  preceeding  Tables. 


TABLE  1. 

Thts  contains  the  length  of  the  degree  in  fathoms  with  the  logarithms, 
also  of  the  minute  and  its  logarithm.  As  the  number  of  Feet  in  1  is 
the  same  with  the  number  of  fathoms  in  1,  divided  by  10,  it  is  evident 
jlhc  logarithm  will  be  the  same,  with  the  exception  of  the  index,  which  must 
jbe  one  less.  For  turning  feet  into  seconds,  the  logarithms  in  column  7 
may  be  used. 
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TABLE  SV 
Rhquires  no  explanation,  being  the  same  as  the  preceding, 

TABLE  3. 

Is  the  difference  of  the  meridional  and  perpendicular  degrees,  multiplied 
by  the  square  of  the  sine  of  the  Azimuth  or  O  —  m).  Sine 'A.  These 
numbers  are  useful  in  finding  readily  the  value  of  the  oblique  degree, 
sometimes  required  to  reduce  arcs  in  feet  to  the  angle  formed  by  the 
verticals.   Hutton's  expression  taRca  from  the  2d  vol.  Trig,  survey  is 

for  the  oblique  degree  t  .  '  . 

+  ySS^Z  ©  being  tjie  Azimuth,  and  p  m 
the  perpendicular,  and  meridional  degrees.  This  being  expanded  into 
series  is  equal  to 

™ ^7  +  ~  +  ~r  &c.being  =*  (p  —  m).  Sine  V 
Now  as  the  correction,  is  small  and  rop  are  nearly  equal,  and  extreme 
accuracy  not  required  in  the  case  in  question,  we  may  take  the  above  as 
equal  to,  for  practical  purposes, 

m :+  </>  —  m)SineM.  ■• 

The  table  gives  the  correction  (p  —  m)  Sine  *  A,  which  k  to  be  added  to 
the  degree  of  latitude,  in  order  to  have  the  oblique  degree. 

TABLE  4. 

Is  the  spherical  excess,  that  is  the  sum  above  ISO,  which  the  three 
angles  of  a  small  spherical  triangle  amount  U>. 

The  arguments  are  the  two  sides  and  adjacent  angles, 
VOL.  xiv.  4  Y 
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EXAMPLE. 

Given  a  triangle  having  two  of  its  sides  v=  227,000  and  300,000  feet, 
and  its  angles  (adjacent  to  the  two  sides)  52  and  36,   Required  the 

'  o 

excess  of  the  three  angles  above  180? 
Table  Na  to  52        =   1147  to  36*  =  -772 

Multiplier  to  side  227,000       5-2  300,000  9 

5735  6  948 

2-204 

1st  part,  5-96 
2d  part,  6-95 

12-9    W  spherical  excess. 
As  the  two  angles  are  acute,  both  parts  of  the  spherical  excess  are 

positive,  but  if  one  of  the  angles  be  obtuse  the  part  answering  to  it  will  be 

negative.   When  the  angle  is  not  to  be  found  in  the  table,  it's  supplement 

istobetaken.  TABLE  5. 

The  difference  of  the  logarithms  of  ihe  *rte  and  tangent,  for  probable 

distances  within  the  survey.   It  also  serves  to  find  the  sii 


EXAMPLE. 

What  is  the  tangent  to  the  arc  measuring  345,000  feet  in  length  ex- 
pressed in  feet  Also  find  it's  sine.  The  distance  being  taken  in  the 
direction  of  the  meridian. 

Log.      345,000  5-5^9 

Table  No.  0-4000,039  --000,020^  Tab.  No. 

Log.  tangent,       5-  537,858  Log.  sine,  -537,799 
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The  seconds  and  their  logarithms,  also  the  logarithm  of  the  arcs  in 
feet  being  given,  render  the  table,  much  more  convenient  in  use. 


TABLE fi. 
This  table  requires  no  explanation. 

•  ■  '">'■'.  •         ■ ■  -. 

• "  '  i    '      ►  •.  • 

TABLE  7. 

Contains  the  sphefroidal  correction  of  latitude,  it's  use  is  evident' 

TABLE  8. 

Contains  the  logarithmic  factor,  for  finding  the  difference  of  latitude 
of  the  two  ends  of  a  perpendicular  arc 

EXAMPLE. 

Given  the  length  of  an  arc  perpendicular  to  the  meridian  =  400,000 
feet,  and  the  latitude  of  one  end  30°  53  00.  Required  the  latitude  of 
the  other  end? 

Log.  of  400,000  5-6020 


Squared,  1-2040 
Log.  from  table  30*  53  01483 


22-5         =  13523 
30  53  00  . 

'  

30  53  .37-5  Latitude  required. 
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The  results  found  from  this  table  may  :  be  corrected,  by  applying  (be 
numbers  ftom  the  preceeding,  although  it  may  admit  of  doubt  if  in  a 
survey  of  tliis  description,  any  quantity  much  below  1  be  worth  regarding, 

TABLE  9l 

Contains  the  logarithmic  factor  for  correcting  the  preceding  result, 
though  the  operation  of  this  cprreotion  be  far  too  feeble  to  deserve  being 
attended  to.  It  is  less  than  that  given  in  Table  7,  The  logarithm  in  the 
table  is" to  be  added  to  the  logarithm  of  the  correction  found  by  the  pre- 
ceding, the  sum  is  the  logarithm  of  the  correction.  It  may  be  however 
always  neglected,  and  I  have  only  given  the  table  to  shew  how  safely, 

•  1    '        •   ...  r  •  :\\         ■»,:  .  (-  *  .- 

TABLE  10. 

Contains  the  factor  natural  and  logarithmic  for  reducing  distances  on 
the  perpendicular  in  feet,  to  their  corresponding  differences  of  longitude, 

EXAMPLE,,  ,    t  ..j  _ 

Given  the  length  of  an  arc  perpendicular  to  the  meridian  »=  400,000 
feet.   Required  the  difference  of  longitude  of  its  two  extremities? 

Log.  of  400,000  5-602,060 
Factor  to  30  23  -  1*42,350 


4567  ?       =  3-659-710 
Is  the  difference  of  longitude  required,  but  it  must  be  corrected  by. 

TABLE  11. 
Thus,  approximate  longitude,. ..  4567*9 
Correction  to,.            . .   ■  .  .»7 
True  difference,  4567-2 
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TABLE  12. 

Contains  the  logarithmic  factor,  for  finding  the  difference  of  Azimuth 
of  the  two  ends  of  a  perpendicular  arc. 

EXAMPLE. 

Let  the  length  of  a  perpendicular  to  the  meridian  be  375,000  feet, 
and  the  latitude  of  the  right  angle  31  07*  Required  the  difference  of 
Azimuth  of  its  two  extremities? 

Log.  of  375,000  5-5740 
Factor  to  31°  07  7-7713 


Difference  of  Azimuth  required  22-30  =  3*3483 

If  this  difference  were  greater  it  might  be  necessary  to  correct  it  by 
Table  11,  as  in  the  case  of  the  longitude,  but  unless  the  correction 
amounted  to  a  few  seconds  it  is  hardly  worth  attending  to,  particularly  as 
Aziinutlut  are  not  easy  to  be  observed  with  great  precision. 

It  is  to  be  noted,  that  though  these  two  tables  give  the  correct  dif- 
ference of  Azimuth  of  the  two  ends  of  the  perpendicular,  yet  that  this  is 
not  always -the  difference  answering  to  the  two  ends  of  the  corresponding 
oblique  arc,  because  it  is  evident,  that  where  the  arcs  are  large  there  will 
be  a  considerable  spherical  excess,  and  this  must  be  taken  into  considera- 
tion always. 

vol.  xi  v.  4  Z 
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On  ffo  ancient  Geography  of  India, 
Bt  Lieut.  Col.  F.  WILFOIUX 


INTRODUCTORY  REMARKS. 


A.  FEW  years  after  my  arrival  in  India,  I  began  to  study  the  ancient 
history,  and  geography  of  that  country;  and  of  course,  endeavoured  to 
procure  some  regular  works  on  the  subject :  the  attempt  proved  vain,  though 
I  spared  neither  trouble,  nor  money,  and  I  had  given  up  every  hope,  when, 
most  unexpectedly,  and  through  mere  chance,  several  geographical  tracts  in 
Sanscrit,  fell  into  my  hands.  I  very  much  regret,  that  they  did  not  make 
their  appearance  somewhat  earlier;  for  time  passes  away  heedless  of  our 
favourite  pursuits. 


.  ■ 


In  some  of  the  Purdnas,  there  is  a  section  called  the  Bhuvana-cosay 
a  magazine,  or  collection  of  mansions:  but  these  are  entirely  mythological, 
and  beneath  our  notice.  Besides  those  in  the  Purdnas,  there  are  other 
geographical  tracts,  to  several  of  which  is  given  the  title  of  Cs/ietrasamdsa, 
or  collection  of  countries;  one  is  entirely  mythological,  and  is  highly 
esteemed  by  the  Jainas ;  another  in  my  possession,  is  entirely  geographical, 
and  is  a  most  valuable  work.  There  is  also  the  Trai-locya-dcrpana,  or 
vol.  xiv.  5  C 
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mirror  of  the  three  worlds:  but  it  te  wholly  mythological,  and  written  in 
the  spoken  dialects  of  the  countries  about  Muttrcu    St.  Patrick  Is  supposed 

to  have  written  such  a  book,  which  is  entitled  de  tribus  Habitaculis,  and 

■. 

this  was  also  entirely  mythological. 

* 

There  are  also  lists  of  countries  rivers  and  mountains,  in  several  Purd- 
rias,  and  other  books;  but  they  are  of  little  or  no  use,  being  mere  lists  of 
names,  without  any  explanation  whatever.  Tney  are  very  incorrectly 
written,  and  the  context  can  be  of  no  service,  in  correcting  the  bad 
spelling  of  proper  names.  These  in  general  are  called  Disa~mdla,  or 
garlands  of  countries;  and  are  of  great  antiquity:  they  appear  to  have 
been  known  to  Megasthenes,  and  aferwards  to  Pliny.* 

Rkal  geographical  treatises  do  exist:  but  they  are  very  scarce,  and  the 
owners  unwilling,  either  to  part  with  them,  or  to  allow  any  copy  to  be 
made,  particularly  for  strangers.  For  they  say,  that  it  is  highly  improper, 
to  impart  any  knowledge  of  the  state  of  their  country,  to  foreigners; 
and  they  consider  these  geographical  works  as  copies  of  the  archives  of 

*  Consul*  the  SOth  Chapter  of  the  6th  Bonk';. in  svhicb  the  acioont  of  so  nwmy  countries  all 
oyer  India,  cannot  be  the  result  of  the  travels  of  several  individuals,  but  most  be  extracted  from  sack 
lists.  In  the  17th  Chapter  of  the  same  book,  Pliny  sj,  s  that  S««ecA,  in  hit  attempt  towards  a  de. 
acription  of  India,  had  mentioned  bo  lata  than  sixty  rivers,  cm  hundred  and  twenty  'nations  or  conn* 
trif«,  besides  mountains,  and  in  the  latter  part  of  the  said  chapter,  oat  of  thU  account  of  ScniCA, 
he  give*  as  the  names  of  several  mountains,  nations  and  rirers.  '>•''.■ 

It  is  my  opinion  th,et  in  the  times  of  Pmjjy  and  Ptolxh y,  ,1hey  bad  a  more  full  and  copious  geo- 
graphical account  of  India,  than  we  had  forty  years  ago.  Unluckily  through  the  want  of  regular 
itineraries  and  astronomical  observations,  their  longitudes  and  latitudes  were  only  inferred  ;  and 
this  alone  was  sufficient  to  throw  the  whole  of  thejr  geographical  information,  into  a  shapeless  ayd 
inextricable  mass  of  confusion. 


Digitized  by  Google 


GEOGRAPHY  OK  INOIA. 


375 


the  government  of  their  country.  Seven  of  them  have  come  to  iny  know- 
ledge,  three  of  wliich  are  in  my  possession.  The  two  oldest  are  the 
Mmja-prati-des'.a*vyava$Vhd,  or  an  account  of  various  countries,  written 
by  Rdjd  Munja,  in  the  latter  end  of  the  ninth  century :  it  was  revised 
and  improved  by  Rdjd  Bhoja  his  nephew,  in  the  beginning  of  the  tenth, 
it  is  supposed;  and  this  new  edition  was  published  under  the  name  of 
Bhoja-prati^esa-vyavast'lvd.  These  two  treatises,  which  are  volumin- 
ous, particularly  the  latter,  are  still  to  be  found  in  Ciy'ardt,  as  I  was 
repeatedly  assured,  by  a  most  respectable  Pandit,  a  native  of  that  coun* 
try,  who  died  some  years  ago,  in  my  service.  I  then  applied  to  the 
late  Mr.  Doncav,  Governor  of  Bombay,  to  procure  these  two  geogra- 
phical tracts,  but  in  vain:  his  enquiries  however  confirmed  their  existence. 
These  two  are  not  mentioned  in  any  Sanscrit  book,  that  I  ever  saw.  Tho 
next  geographical  treatise,  is  that  written  by  order  of  the  famous  Bucca- 
ra  ya  or  Bucca-sinha,  who  ruled  in  the  peninsula  in  the  year  of  Vicjia- 
ma'ditya,  1341,  answering  to  the  year  1285  of  our  era.  It  is  mentioned 
in  the  commentary  on  the  geog  raphy  of  the  Mahd-bJidrata,  and  it  is  said, 
that  he  wrote  an  account  of  the  310  Rajas /tips  of  India,  and  Palibothra 
is  mentioned  in  it.  I  suspect  that  this  is  the  geograpliical  treatise  called 
Bhuvana-sdgara,  or  sea  of  mansions,  in  the  Dekhin.  >  ,  ;  [ 

* 

•  * 

A*  passage  from  it,  is  cited  by  professor  Sig.  Bayer,  in  which  is  mend- 

oned  the  town  of  Nisadaburam,  in  Uie  Tamul  dialect,*  but  in  Sanscrit 

-  > 

Nuhushapur,  or  Nauthapur,  from  an  ancient  and  famous  king  of  that  name 

■ 

•  In  which  da  is  the  mark  of  the  possess!™  caao. 
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more  generally  called  Deva-nakunha,  and  Deo^naush,  in  the  spoken 
dialects.  He  appears  to  be  the  Dionynus,  of  our  ancient  mythologists, 
and  reigned  near  mount  Meru,  now  MtrMwh,  to  the  S.  E.  of  Cabnl 

Tiik  fourtli  is  a  commentary  on  the  geography  of  the  Maha-hhdmt, 
written  by  order  of  the  Rdja  of  Paukutya  in  the  peninsula,  by  a  Pandit, 
who  resided  in  Bengal,  in  the  time  of  Hussein-shah,  who  began  his 
reign  in  the  year  1489.  It  is  a  voluminous  work,  most  curious,  and 
interesting.  It  is  in  my  possession,  except  a  small  portion  towards  the  end, 
and  which  I  hope  to  be  able  to  procure.   Palibothra  is  mentioned  in  it. 

The  fifth  is  the  Vicramasdgara :  the  author  of  it  is  unknown  here: 
however  it  is  often  mentioned  in  the  Cshttra-Mamdaa,  which,  according  to 
the  author  himself,  is  chiefly  taken  from  the  Vicramasdgara.  It  is  said 
Xo  exist  still  in  the  peninsula,  and  it  existed  in  Bengal,  m  the  year  1648. 
It  is  considered  as  a  very  valuable  work,  and  Palibothra  Ss  particularly 
mentioned  in  it,  according  to  the  author  of  the  Cshetra-sama&a.  I  have 
only  seventeen  leaves  of  this  work,  and  they  are  certainly  interesting. 
Some,  suppose,  that  it  is  as  old  as  the  time  of  Bucca-ra'ya,  that  it  was 
written  by  his  order,  and  that  the  author  was  a  native  of  the  Dekhitt. 

But  the  author  could  not  be  *.  native  of  that  country,  otherwise,  he  would 
have  given  a  better  description  of  it;  for  bis  account  of  the  country  about 
the  Sahyddri  mountains,  of  which  an  extract  is  to  be  found  in  the  Cshetra- 
xanid&a,  is  quite  unsatisfactory,  and  obviously  erroneous  even  in  the  general 
outlines.  The  account  he  gives  ofTrklund-vaU'is  much  better,  and  there 
he  takes  notice  of  an  ancient  city,  which  proves  to  be  the  Bate  of  Ptolemy, 
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the  metropolis  of  the  Bat*.  Its  Sanscrit  name  is  Vat  a'  or  BaCa,  so 
called  because  it  was  situated  m  the  Balarariya,  or  forest  of  the  Vaf  tree 
or  Ficus  Indica.  Our  author  says,  that  it  is  two  Cos  from  CuUulam,  called 
Citrtalam  in  Major  Rennell's  map  of  India,  and  to  the  west  of  Tranque- 
bar:  it  was  a  famous,  place'  formerly;  but  it  is  hardly  known  in  the 
Caliyug,  says  our  author.  Close  to  it  is  TrimbaliiigM-grdma.  Two  Cos 
to  Jh<*  west  of  Vatarariya,  is  Madhydrjuna,  a  considerable  place,  and  five 
£b*from  this  is  Cambhacolam  a  large  place  also,  inhabited  chiefly  by 
pot-makers;  hence  its  name,  and  it  is  the  Combaconunuoi  the  maps.  The 
distance  between  Cuttalam  and  Cimbftdcolwn  is  nine  Cos,  and  according 
to  Major  RbnnkuA  maps,  it  is  about  sixteen  B.  miles,  which  is  sufficiently 
accurate. 

,  Thb  sixth  is  called  the  BAroww^a,  and  is  declared  to  be  a 
section  of  the  Bhavishya-purdri a;  If  so,  it  has  been  revised,  and  many 
additions  have  been  made  to  it,  and  very  properly,  for  in  its  original  state, 
it  was  a  most  contemptible  performance.  As  the  author  mentions  the 
emperor  Selim-shah",  who  died  in-  the  year  1552^  he  is  of  course  posterior 
to  him.  It  is  a  valuable  work.  Additions  are  always  incorporated  into 
the  context  in  India,  most  generally  without  reference  to  any  authority; 
and  it  was  formerly  so  with  us;  but  this  is  no  disparagement  in  a  geo- 
graphical treatise:  for  towns,  and  countries  do  not  disappear,  like  histo- 
rical facts,  without  leaving  some  vestiges  behind.    I  have  only  the  fourth 

■ 

part  of  it,  which  contains  the  Gangetick  provinces.  The  first  copy  that 
I  saw,  contained  only  the  half  of  what  is  now  in  my  possession  ;  but  it  is 
exactly  the  same  with  it,  only  that  some  Pandit,  a  native  of  Benares,  has 
vol.  xiv.  5  D 
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introduced  a  very  inaccurate  account  of  the  rebellion  of  Chaityan-sinha, 
commonly  called  Cheyt-sing,  in  the  year,  I  believe  1781 :  but  the  style  is 
different. 

The  seventh  is  the  CgMttctrsamfoa  already  mentioned,  and  which  was 
written  by  order  of  Bujala,  the  last  Rajd  of  Patta,  who  died  in  the  year 
1648.  Though  a  modern  work,  yet  it  is  nevertheless  a  valuable  and 
interesting  performance.  It  contains  only  the  Gungetick  provinces  and 
some  parts  of  the  peninsula,  -such  as  Trichind-vati,  &c.  The  death  of  the 
prevented  his  Pandit  Jagganmohun  from  finishing  it,  as  it  was 
intended,  for  the  information  of  his  children. 

The  last  chapter,  which  was  originally  a  detached  work,  is  an  account 
of  Pdt'aU*putra,  and  of  PdU-Uutta  as  it  is  called  there,  and  H  consists 
of  forty-seven  leaves.  This  was  written  previously  to  the  geographical 
treatise,  and  it  gives  an  account,  geographical,  historical,  and  also  mytho- 
logical of  these  two  cities,  which  were  contiguous  to  each  other.  It  gives 
also  a  short  history  of  the  R&ja's  family,  and  of  his  ancestors,  and  on  that 
account  only  was  this  small  tract  originally  undertaken.  We  may  of 
course  reasonably  suppose  that  it  was  written  at  least  170  years  ago. 

The  writer  informs  us  that,  long  after  the  death  of  R&J&  Bujala  or 
Baiuala,  he  was  earnestly  requested  by  his  friends,  to  complete  the  work, 
or  at  least  to  arrange  the  materials,  he  had  already  collected*  in  some 
order,  and  to  publish  u,  even  in  that  state,  He  complied  with  their 
request;  but  it  must  have  been  long  after  the  death  of  the  king,  for  he 
mentions  Pondichery;  saying,  that  it  was  inhabited  by  Firangs,  and  had 
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three  pretty  temples  dedicated  to  the  Goo  of  the  Pirangs,  Feringies  or 
French,  who  did  not,  I  believe,  settle  there  before  the  year  1674.  He 
takes  notioe  also  of  Mandarfoa,  or  Madras.'  T 

The  author  acts  with  the  utmost  candour,  and  modesty,  saying,  as  I 
have  written  the  Prabhoda-diandrka  after  the  "  Pracriya-caumudi  (that 
"  is  to  say  ftoin,  and  after  the  manner  of  that  book)  so  I  have  written  this 
f  work  after  the  Vicrama-sdgara,  and  also  from  enquiries,  from  respect- 
<*  able  well  informed  people,  and  from  what,  I  may  have  seen  myself." 

« 

In  the  C*httra~$am/i»a,  two  other  geographical  tracts  are  mentioned : 
the  first  is  the  Dae*ha*'JuuuCaca,  and  the  other  is  called  DewvaU,  which, 
according  to  the  author's  account,  seem  to  be  valuable  works.  There  is 
also  a  small  geographical  treatise  called  Oita-dhara^vedi,  by  RaWs'wara, 
about  200  years  old,  it  is  supposed.  I  have  only  eighty  leaves  of  it, 
and  it  contains  some  very  interesting  particulars.  In  the  peninsula,  there 
b  a  list  of  fifty-six  countries,  in  high  estimation  among  the  natives.  It  is 
generally  called,  in  the  spoken  dialects  of  India,  Ch'hapana-des'd  or  the 
fifty-six  countries.  It  was  mentioned  first  by  Mr.  Bailly,  who  calls  it 
Chapanna  de  Chalau.  Two  copies  were  possessed  by  Dr.  Buchanan,  and 
I  have  also  procured  a  few  others.  All  these  are  most  contemptible  lists 
of  names,  badly  spelt,  without  any  explanation  whatever,  and  they  differ 
materially  the  one  from  the  other.  However  there  is  really  a  valuable 
copy  of  it,  in  the  T&rd-tantra,  and  published  lately  by  tlie  Rev.  Mr. 
Wabd.  I  have  also  another  list  of  countries  with  proper  remarks,  from  the 
GdUnKL-Uuitra,  in  which  there  are  several  most  Valuable  hints.  However 
these  two  lists  must  be  used  cautiously,  for  there  are  also  several  mistakes. 
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This  essay  on  the  ancient  geography  of  the  Gangetick  provinces,  will 
consist  of  three  sections.  The  first  will  treat  of  the  boundaries,  mountains, 
and  rivers.  In  the  second  will  be  described  the  various  districts,  with 
some  account  of  them,  as  far- as  procurable.  The  third  section  will  be  a 
comparative  essay,  between  the  geographical  accounts  of  these  countries 
"by  Ptolemy,  and  other  ancient  geographers  in  the  west;  with  those  of  the 
Paurariics.  Then  occasionally,  and  collaterally  will  appear  accounts, 
both  historical  and  geographical  of  some  of  the  principal  towns,  such  as 
Paiibothra  and  P&t'ali-putra  now  Patna,  for  these  two  towns  were  close  to 
each  other,  exactly  like  London  and  Westminister, 

The  former  was  once  the  metropolis  of  India ;  but  at  a  very  early 
period  it  was  destroyed  by  the  Ganges:  an  account  of  it  is  in  great  for-; 
wardness,  and  is  nearly  ready  for  the  press.  Its  name  in  Sanscrit  was 
Pdli-bhat'la,  to  be  pronounced  Pali-bhothraror  nearly  so.  Bali-gram  near 
Bhagalpur,  never  was  the  metropolis  of  India;  yet  it  was  a  very,  ancient 
city,  aud  its  history  is  very  interesting.  It  was  also  destroyed  by  the 
Ganges.  Cfuitlrapur or  Chattrq-gram,  was  the  metropolis  of  a  district  in 
Bengal  called  Ganga-ffikldJia.  It  is  now  ClUtpur,  near  Calcutta,  aud  it 
was  the  Ganga  or  Gange-Regia  of  Ptolemy.  D'hacca,  or  rather  Firingi- 
Bazar,  is  the  Tugma  of  Ptolemy,  the  Taukhe  of  El-Edrissi,  and  the 
Antomela  of  Puny,  &c. 

Accurate  copies  of  these  Sanscrit  treatises  on  geography,  will  be 
deposited  with  the  Asiatick  Society,,  and  ultimately  the  originals  themselves. 
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SECTION  I. 

Boundaries  of  Anu-Gangam.    Ite  Forests,  MowUains  and  Rjvers. 


AnU-GANGAM,  signifies  that  country,  wliich  extends  along  the  oanks 
of  the  Ganges.  The  Gangeticlc  provinces  are  called  to  this  day  Anon.' 
khenk,  or  Anonkftek  in  Tibet,  and  Enacac,  by  the  Tartars ;  and  they  have 
extended  this  appellation  even  to  all  India.  The  Ganges  is  called  Kankh, 
or  Kankhis  in  Tibet,  and  Kengkia,  or  Hengho  by  U*e  Chinese.* 

Asv-Gangax,  has  to  the  north  the  Himalaya  mountains,  and  to  the 
south  those  of  Vindfiya,  with  the  bay  of  Bengal:  the  southern  boundary  of 
Ardcatiy  is  also  the  limit  of  Anu-gangam  towards  the  south,  in  that  part  of 

the  country.   To  the  wesl  it  has  the  river  Drfshadvatf,  now  the  Caggar. 

• ,     .i  ,  ■     *  ■  <  .  •  •     -  ~ 

Op  the  eastern  boundary, -we  can  at  present  ascertain  only  a  few  points, 
which  however  will  give  *is  the  grand  outlines.  The  Raghu-nandana 
mountains  to  the  east  of  Ardcan  and  of  Chafta-gram,  are  the  boundary  in 
the  south-east:  from  thence  it  trends  towards  the  N.  E.  to  a  place  called 

Mairam,  eight  Yojanas  or  sixty  miles,  to  the  east  of  Mariipur,  which  last  is 

l  |    . 

*  S«e  Atpb.  Tibet,  p.  344,  ud  Du  Guigttes,  he  *c 
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• 

upon  a  liver  called  Brakim-tartr.  MaTr&m'e  true  Sanscrit  name  is  Maya- 
raniOy  and  is  amongst  hills  on  tlie  river  Subhadra,  which  goes  into  the 
country  of  Baramd  according  to  the  Cshetrasamusa.  The  Subhadra  is 
the  Kayndwayn,  mentioned  in  the  account  of  the  embassy  to  Ava,  and  it 
falls  into  the  Airacati,  in  the  Barman  empire.  From  Matratn  the  b»un- 
dary  goes  to  a  place  called  Manatara,  near  the  mountains  of  Prabhn- 
cuVhara,  which  join  the  snowy  mountains,  in  some  place  unknown.  The 
Prabhu  mountains  are  the  eastern  boundary,  of  Asam,  and  through  them 
is  a  tremendous  chasm  made  by  Pahas'u-ra'ma,  and  whicji  gives  entrance 
to  tlie  Brqhma-pulra  into  India*  ,  . 

Beyond  these  are  the  famous  Udaya,  or  Unnati  mountains,  or  range, 
beyond  which  the  sun  rises. 

The  Vindhyan  hills  extend  from  the  bay  of  Qengal,  to  the  $ulf  of  Ca»t. 
flay,  and  they  are  divided  into  three  parts,  the  first  or  eastern  part  extends, 
from  the  bay  of  Bengal,  to  the  source  of  the  Narmadq,  and  Sana  rivers 
inclusively,  and  this  part  contains  the  Ricsha,  or  bear  mountains.  To  the 
west  of  this,  as  far  as  the  gulf  of  Cambay,  is  the  second  or  western  part, 
the  southern  part  of  which  is  called  Pariyatra,  or  Paripatra,  and  the 

northern  part,  which  extends  from  the  gates  of  pilli  to  the  giUf  of  Cambay, 

-  •      >  >:<■.      v.      . :  :  -  T  .,  i  ;•..':/»».  ;•• :  >9  ..  ;  J  •  '.: 
is  called  Rqicata. 

'    '        :i  • .'  ••<••'  *i  :J  rr-.'if  I"  r:        .'-.v.  ..- 

Now  the  third  or  southern  portion  of  these  hills,  is  simply  called  FYn- 
dhya,  and  is  to  the  south  of  the  source  .of.  the  rivers  Narmadti,  and 
Sana :  the  rivers  Tapi  or  Ta/>*/,  and  the  Vaitararif  near  C«Nac,  rise  from- 


Digitized  by  G 


Geography  of  India.  383 

thehHlsof  VindJiya,  simply  so  called.  AH  the  Purentas  agree,  in  their 
description  of  the  hills  and  rivers  of  India,  except  that  Uie  Raioat  hills 
are  always  omitted  in  this  account:  but  they  make  a  conspicuous  figure  in 
the  history  of  Crishn  a. 

'  t' 

The  inferior  mountains  in  this  extensive  region,  are  first,  the  Rajd- 
mehal  hills,  called  in  Sanscrit,  Sushurii:  they  are  well  described  in  the 
commentary,  on  the  Maha-bharat:  they  are  also  called  Cacslu'vat,  from  a 
tribe  of  BraJunem  of  that  name,  settled  there,  and  "well  known  to  the 
Purunas. 

.  *;{*•    y.':  .  !o  -     ■  i 

Then  come  the  Ckad'gadri,  or  the  rhinoceros  hill,  from  CJtadgn,  to  be 
pronounced  Charga  or  nearly  so,  the  Sanscrit  name  of  that  animal ;  and 
whic  h  still  remains  in  the  names  of  the  two  districts  of  Curruckpur,  and 
Currucdea.  They  are  mentioned  in  the  Cshetra-samasa.  Elian  observes, 
that  in  India,  they  gave  the  name  of  Carcason,  to  an  animal  with  a  single 
horn.  This  word  comes  from  Charga,  and  in  the  possessive  case,  and 
in  a  derivative  form  Chargasya.  In  Persian,  this  word  is  pronounced 
Kharrack  and  Khark. 

.:  '    •  •  '  ^  -.*:-•:.•  ,-        : '  ,  V '.:  '.  I 

To  the  S.  W,  of  these  according  to  the  Galara-tantra  is  the  Grfdhra- 

crff'a,  or  the  vulture  peak ;  the  hills,  called  Ghiddore  in  the  maps. 

Between  these,  and  the  Sojia  are  the  famous  hiHs  of  Raja-grYha, 
because  there  was  the  royal  mansion  of  jAaASANDiiA.  They  are  called 
also  Giri-vraja,  because  he  had  there  numberless  Cow-jiens.  Between 
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Uie  Son  a,  and  the  Ganges  at  Benares  and  Chwmr,  are  the  MamU  hilb» 
called  also  Rokita,  or  the  red  hills,  and  after  them-  the  fort-  of  Boktas  is 

* 

*  ■  •  • 

denominated; 

Between  the  Soria,  and  the  Tamasa,  or  Tonsa,  h  the  extensive  range  of 
Caimur,  in  Sanscrit,  .Citnmrttyu,  so  called  because  it  is.  fortunate  to  die* 
amongst,  them.  The  hills  of  Culanjara,  and  Chitra-cut'a,  or  <Mita*sdnu. 
in  Bandela-c*Iuind\  are  often  mentioned  in  the  Btir&nas,  and  also  in 
some  poetical  works.  Beyond  the  Cfutmbala  are  the  famous,  hills  of 
llaicata,  which  stretch  from  the  Yamuna,  down  to  Gurjardf,  and  iiv 
a  N.  W.  direction  along  the  Yamuna,  as  far  as  Dilli.  That  part  of 
them  which  lies  to  the  west  of  MaVhura,  as  far  north  as  pilli,  is  called 
the  Deva-giri  hills,  in  the  Scanda-purdna,  and  Mdyorgiri,  in  the  Bhaga- 
vat.f  They  were  the  abode  of  the  famous  May  a,  the  chief  engineer  of  the 
Daityas.  He  makes  a  most  conspicuous  figure  in  the  Purdrias,  and  parti- 
cularly in  die  Mahd-bftdrata.  The  scene  of  his  many  achievements, 
and  performances  was  about  Dilli.  The  inhabitants  of  ihese  hills  calls 
themselves  Mayas  or  Meyos,  to  this  day:  but  by  their  neighbours  they 
are  denominated  Meyovdti,  or  Mevatis. 

»  •.).' 

The  inferior  mountains  in  the  east,  are  the  Gdra  hills,  in  the  spoken 
dialects  Gdro,  between  the  Brahma-putra  and  SHJiet,  along  the  southern 
boundary  of  Asama.  They  form  a  very  extensive  range,  the  western  parts 
of  which  are  called  Dordnga-giri  or  Derdn-giri,  from  the  country  they  are 

*  G.  Commentary,  p.  693' of  my  MS. 

+  Scanda-puruCa,  KCtioa  of  End.    Bhdgavat,  mtioo  th«  10th. 
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in;  in  the  eastern  parts  they  are  denominated  Ndmr&pa,  from  the  country 
likewise.*  To  the  south  of  GAda  or  Gdrganli,  are  the  Sdrada  hills,  men- 
tioned in  the  Cdlicd-purdria:  the  natives  call  them  Sdraidd,  and  there  are 
the  tombs  of  Uie  kings  of  Asdma. 

i 

-  * 

There  is  another  range  of  mountains  to  the  east  of  Tiperah,  and,  whic^i 
forming  a  curve  towards  the  N.  E.  passes  a  little  to  the  eastward  of  the 
country  of  an  ancient  king  called  Het/amba,  or  Heramba.  The  name 
of  the  country  is  Cdsdr,  and  its  metropolis  is  Chaspur,  the  Cacliara  and 
Cuspoor  of  the  maps.  These  hills  are  called  TMdri,  or  mountains  of 
Tila,  in  U»e  Cshetra-aamasa.  In  them  and  to  eastward  of  Cdiara  is 
Tiludri-mdld-grdm,  or  the  village  of  Mdld9  in  the  hills  of  Tila.  It  is  called 
in  the  spoken  dialects  Ttfdndrira-mald,  and  the  author  of  the  above  tract, 
says  that  it  is  a  pretty  place. 

To  the  north  of  India  are  three  ranges  of  mountains,  Hima  or  snowy, 
is  to  the  north  of  Nipdla  or  Naya-pdla;  Hema  or  the  golden  mountain,  is 
beyond  Tibet,  and  Nui/iadha,  is  still  further  north.  Nay-pcda  is  between 
the  Pddapa  or  foot  of  the  mountains,  and  Hima.  Our  ancient  geogra- 
phers were  acquainted  with  the  two  first;  Hima  or  Imaus ;  and  Hema, 
Hemada,  Hemoda,  or  Emodus.  Their  information  was  no  doubt  very 
defective,  and  their  ideas  concerning  them  were  of  course  very  indistinct 
and  confused,  as  appears  from  Ptolemy's  map.  That  author  has  added 

an  inferior  range,  which  he  calls  Bepyrrhus.  This  range,  with  Imaus  and 
. .   .  ■  'i  '         ■  - » 

*  Namrvpay  b  different  from  Camrupa,  which  it  toward  the  N.  W.  in  A'tamA,  end  the  former 
town d  the  5.  E.  dmrifa  b  to  the  north  of  the  Brohma-putra,  end  Namrupa  to  the  sooth  ef  it. 
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Emodus,  he  has  disposed  in  the  shape  of  the  letter  Y.  Imam  is  the  shaft, 
and  the  others  make  the  two  branches;  Emodus  is  to  the  left  or  north, 
and  Bepyrrhus  to  the  rig-lit  or  south.  Emodus  beyond  Tibet,  is  entirely 
out  of  its  place  here,  and  of  course  must  be  rejected.  Bepyrrlms  is  derived 
from  the  Sanscrit  BMma-pada,  or  Blutya-pdda,  or  the  tremendous  pass 
up,  and  down  the  mountains;  literally  the  tremendous  footings,  rests  for 
fhe  foot,  or  steps.  These  words  are  pronounced  by  the  Nuy-pdtese 
BMin-phjd,  or  Bhfm-pher,  and  Bha$-plied,  or  Bfwy-phtr :  but  in  Hindee 
they  say  Bhim-pa'id,  Bliay-patr  and  Bhfm-pairi,  Bhay-paid,  or  BJuiy-patri. 

*  •   •  •  \ 

.  ;    r    .  ■  - 

4  h 

The  Pauranics  admit  it  is  trie,  this  etymological  derivation  of  these 
words,  and  of  Bhfma~pnr  or  Bhaya-pur,  the  dreary  mansion:  but  they  have 
transferred  the  sensation  of  terror  from  strangers  and  travellers-,  to  the 
inhabitants  themselves,  and  have  framed  several  legends  accordingly. 
When  Parasu-ra'ma,  undertook  to  destroy  the  CnheUru,  the.  Chasas, 
who  then' lived  below  in  the  plains,  fled  to  the  mountains,  where  they  con- 
cealed themselves  in  the  greatest  dismay,  and  consternation.  A  vast  body 
of  them  went  to  Jalpesa  or  the  place  of  the  lord  of  speech,  at  the  foot  of 
the 'Hills  and  a  little  to  the  eastward  of  the  Tistd,  to  consult  him,  and  claim 
•his  protection.  They  then  ascended  the  tremendous  Ghats,  according  to 
the  Csfietra-samdsa.  In  the  same  treatise,  it  is  said,  another  body  of  them 
to  the  north  of  A'saina,  ascended  the  hills  and  settled  at  a  place  called  also 
Bhfmri-vati'puri,  or  the  town  replete  with 'fear  and  terror,  mf»re  commonly 
Bfuin-piiri  ana*  BMin-pairi,  which  implies  that  the  town  pin-,  the  valleys 
luid  passes  pair  or  paer,  at  the  foot  of  these  hills,  were  filled  with  alarm, 
and  the  inhabitants  still  tremble  at  the  name  of  Par  as  i; -ram  a.   In  the 

f 
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commentary  on  the  MaJUirbkaral,  the  name  of  this  place*  is  written 
Bhftm-ajiharddha ,  or  rather  Bht'mursparddfia,  because  Bm ma,  having 
defeated,  in  those  paws,  tlie  army  of  Bariasura,  laughed  and  rejoiced 
in  consequence  of  bis  victory.  Tlte  first  etymology,  I  think  i*  by  far 
pixjfnrakle.  This  appears  to  be  the  mount  Bepyrrhus  of  Ptolemy,  and 
its  errontebtB  direction  in  his  map  may  be  rectified:  Bejnjrrhits,  and 
OttQrot&rftui  arc  part*  of  the  Dadapa,  or  foot  of  mount  Himalaya,  and 
ought  to  be  connected  as  such,  Bcpyrrhus,  to  the  west  and  Ollorocorrha  to 
the  cast,  and  to  the  north  of  Asdnia;  forthe  latter  is  only  a  prolongation  of 
the  former. 

.  ..  ■     \  ...  ....    .*•  ••  .        ....        .  ■  .  .  "j 

The  country  of  Gael  a  or  Gd da-grama  is  pronounced  by  tlie  natives  Gor- 
gaiihi  or  Quer-gauhy  that  is  to  say  the  town  of  Gor,  whatever  be  its  mean- 
ing, *nd:through  the  rest  of  India  it  is  called  Gor,  and  also  bv  our  writers 
of  the  1  Jilt  ctmUiry.  Even  Ptolemy  writ«»  it  Corrha  as  in  Ottaro'Corrha. 
Thia  country  generally  called  A*anm,  and  is  divided  into  two  parts 
Uitora,  br  Utiai'Q-gora,  and  Dacahina-gora,  in  the  spoken  dialects 
Utlar-gol,  and  Dckhi/t^gol,  that  is  to  .say,  north  and  south  -Crura,  in  the 
spoken  diafccU  these  two  divisions,-,  are  also  called  Uttor-pida,  and 

Vekhin-pdda,  thai  is  to  say  the  N.  «id  S;  division.         :  •!  <■  ' 

» 

The  Duma  si '.of  Ptolemy,  imply  tlte  southern  mountains,  fr>at  the  .Sjj/i- 
Ydmya,  and  Ydmojryay  wliich  signify  the  south;  because  Yam  a 
rules  there.    These  words,  in  the  spoken  dialecLs.are  pronoum  ed  Juwyj, 

  ■         ■      ,    ,  ■  ■  ■  ^—  -  ! 
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and  Jamasya,  from  which  last  the  Greeks  made  Damasai,  as  Diamuna  (at 
Jammd;  and  when  Pliny  says,  that  the  Hindus  called  the  southern 
parts  of  the  world  Dramasa,  we  should  read  Diamasa  or  Damaaa.  Be- 
sides,  Jama,  or  Pluto,  is  supposed  to  reside  particularly  there  also,  hence 
these  mountains  or  part  of  them  are  called  Jama-dkara,  which,  imply 
either  the  southern  mountains,  or  the  mountains  of  Jama,  the  ruler  of  the 
south,  in  Sanscrit.  In  the  spokeu  dialects,  they  say  Jamdhera,  from  which 
Beunier  made  Clwmdara.* 

t  • 
'14  M* 

Beyond  Asdina  are  the  Vrabhu-cuChdra  mountains,  beyond  which  are 
those  called  Udaya,  or  from  behind  which  the  sun  makes  his  appearance. 

Immediately  after  the  mountains  of  Asdrna,  according  to  Ptolemy,  are 
those  called  Setnanlhini,  which  appear  to  be  the  Udaya  mountains  of  the 
Paurariics,  and  the  Unnati  of  lexicons.  These  are  declared  to  be  the 
Samanla,  or  the  very  limit  of  the  world,  from  which  Ptolemy  made 
Semanthini.  We  may  also  say  Samunnati  the  very  place  of  the  rising 
of  the  sun;  for  the  particle  Sam  is  used  here  intensively.  Samanta  is 
fouhd  in  lexicons;  the  other  never  to  the  best  of  my  knowledge;  still  H 
is  admissible,  for  it  is  correct  and  grammatical. 

» 

Let  us  pass  to  the  mountains  to  the  east  of  Bengal.  Between  that 
country,  and  Traipmra>  there  is  a  range  of  hills,  which  passes  close  to 
ComiUah,  then  all  along  the  sea  shore,  and  ends  near  CJiafgdnh.  This 

•  Accout  of  jZima,  Aiiatiek  Renarthet,  Vol.  P.Ui. 
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range  is  called  Raghu-nandana  in  the  Csht'tra-samdsa,  and  in  the  district 
of  Chalgdnh  there  are  two  portions  of  it,  one  is  called  Chandra-sec'liara, 
or  Chandra-giri;  in  this  is  Sitd-cunda,  or  the  pool  of  Sita',  and  the  burn- 
ing well.    The  other  portion  is  called  Virupdcshya. 

*  '  *  ... 

The  mountains  to  the  eastward  of  Traipura,  and  of  Cliatgdnh,  are  men. 
Honed  in  the  above  geographical  treatise  t  in  the  northern  parts  they  are 
called  the  TUddri  or  Tailddri  mountains,  with  several  places  of  that 
name,  as  we  have  seen  before.  Tlie  Peguers  are  called  also  Talians,  and 
it  is  possible  that  the  Tailddri  or  the  mountain  of  Tiid  or  Taila  may  have 
been  so  called  from  that  circumstance:  for  they  constitute,  at  least  in  the 
lower  parts  of  that  range,  the  natural  boundary  between  India,  and  the 
Talian  country  or  Pegu.  Between.  Ardcan,  and  Acdy  is  the  famous- 
pass  of  Tdtld  or  TaMkL- 

In  the  Cshelra-eamdsa  the  Carriarpfmlli  or  Chat'gdnh  river,  is  said  to 
come  from  the  Jayadri  or  mountains  of  victory,  and  the  Ndbhi  or  Ndf 
river,  from  the  Suvarria  or  golden  mountains;  but  these  are  portions  only 
of  tlie  above  range.  The  mountains,  as  well  as  tlie  country  to  the  east- 
ward of  Trai-pura  are  often  called  Reang  by  the  natives.  When  we 
read  in  Major  Dow's  history  of  Hindoostan,  that  Sultan  Sujah  fled  from 
D'hdccd  to  Ardcan,  through  the  almost  impervious  forests  and  mountains 
of  Rangdmaiiy  it  is  a  mistake,  and  it  should  be  the  forests  and  mountains 
of  Reang.  It  is  not  likely  that,  that  unfortunate  prince  should  fly  from 
Dxhdcc&  to  Rangdniati  on  the  borders  of  Asdma,  a  great  way  towards  the* 
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north;  but  it  is  more  natural  to  suppose,  that  he  darted  at  once  into  the 
wilds  of  Trai-pura  and  Reang. 

Ptolemy  has  bestowed  the  name  of  Maiandrus  on  this  range,  but 
which  is  now  unknown.  It  is  probably  derived  from  Mayun,  a  tribe 
between  Chat'ganh,  and  Aracan*  according  to  Dr.  Buchanan..  In  this 
case  Mayunadri  signifies  the  Mayun  mountains,  and  the  Peguers  are  also 
called  Moan*f 

By  a  strange  fatality,  the  northern  extremity  of  mount  Maiandrus  in 
Ptolemy's  maps,  is  brought  close  to  the  town  of  Alosanga,  now  EUasing 
on  the  Lqjwig  river,  to  the  N.  W.  of  D'hacca.  This  mistake  is  entirely 
owing  to  his  tables  of  longitude  and  latitude,  which  were  originally  errone- 
ous, and  probably  have  been  made  worse  and  worse  by  transcribers:  but 
this  may  be  easily  rectified,  by  adverting  to  the  interesting  particulars, 
which  he  mentions  concerning  mount  Maiandrus.  In  the  upper  parts 
Of  it,  says  he,  are  the  Tdaidai,  or  the  inhabitants  of  the  TUddri  or  TUd 
mountains  mentioned  before;  these  are  also  called  Basadm.  In  the 
Vanutna-puraria,  section  of  the  earth,  the  Bhasada  tribes  are  mentioned, 
as  living  in  the  easternmost  parts  of  India.  Ptolemy  says,  that  the 
Basadces  had  a  short  nose  as  if  clipped,  and  were  very  hairy,  with  a  broad 
chest,  and  a  broad  forehead.  They  were  of  a  white  colour,  and  I  sup- 
pose like  that  of  the  Pcguerg,  called  by  Persian  writers,  a  wheat  colour, 
and  in  Sanscrit  Capita. 

•  Atiaiitk  Researches,  Vol.  fith,  p  498. 
+  Ariutkk  Researches,  Vol.  6th,  p.  «5. 
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On  one  side  of  mount  Maiandrus,  according  to  our  author,  are  the 
Nanga-bga,  which,  he  says,  signifies  naked  people,  and  this  is  to  this  day 
the  true  meaning  of  Nanga-loga  in  Hindi:  their  country  is  repeatedly 
called  Nagna-desHi  or  country  of  the  naked  in  the  Purarias,  and  they  call 
themselves  Nanctfa  or  the  naked,  but  this  word  they  generally  pronounce 
Lanctd.*  They  are  called  also  Cuci,  and  in  the  Csfutra-satnasa  it  is  said, 
that  the  original  name  is  Cemu,  and  Cemuca,  which  are  pronounced  in  the 
dialect  of  that  country  Ceu,  Ceuca  or  Ceuci;  and  Portuguese  writers  men- 
tion the  country  of  Cu,  to  the  eastward  of  Bengal. 

The  Vmdhyan  mountains  are  in  general  covered  with  forests  called  in 
Samcrtt,  ArariytL  or  At'ati,  and  this  last  implies  an  impervious  wood,  or  near- 
ly so.  The  Vindhy&tavie,  arc  often  mentioned  in  the  Purana*,  and  poetical 
works.  They  are  divided  into  forest-cantons,  mentioned  in  the  lists  of  coun- 
tries in  the  Purarias,  and  in  geographical  works  among  these  forest-Cantons, 
ten  are  of  more  renown,  than  the  others:  these  are  to  the  east  of  the  river 
Soria,  and  are  called  in  the  above  lists  Dcuarria,  and  in  geographical 
'  tracts  Dasdranya,  or  the  ten  forests,  and  in  every  one  of  them  is  a  strong- 
hold or  fort  BXria,  and  Daiarria  signifies  the  ten  forts.  Another  name  for 
these  forts  is  Uttamarna,  which  implies  their  pre-eminence,  and  superiority 
of  power  above  the  others.  These  ten  strongholds  are  probably  the 
Dasapxtr,  or  decapolis  of  the  last  section  but  one  of  the  Padma-puraria, 
and  of  Cos  as  also.  There  resided  ten  chiefs,  who  availing  themselves  of 
the  supineness  of  their  neighbours  below,  became  hill  robbers,  and  obtain* 
ed  at  various  periods  much  might  and  honor.    They  were  like  the  savage 

*  Atiotick  Rcttarchet,  Vol.  7tk,  p.  185. 
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tribes  of  Rdjdmehdl,  only  they  acted  upon  a  larger,  and  of  course  upon  a 
more  honorable  scale. 

These  forests  are  in  general  called  Jhdtt-c'handa,  always  pronounced 
Jhdri-c'hancT  in  the  spoken  dialects,  which  signifies  a  country  abounding 
with  Jh&ri,  or  places  overgrown  with  thickets,  and  underwood.  However 
there  are  many  extensive  forests  of  large  and  tall  trees  of  various  sorts,  but 
under  these  there  is  no  grass,  and  very  seldom  any  underwood :  therefore 

the  copses  are  most  valuable,  being  fit  for  the  grazing  of  cattle. 

.  ■ 

■ 

These  ten  cantons  included  all  the  woods,  hills  and  wilds  of  south 
Bdhary  with  the  two  districts  of  Surugwnjd,  and  Garlg&pur  in  the  south. 
We  have  also  the  Dwadaidrariya,  or  twelve  forest-cantons,  including  the 
ten  before  mentioned  with  the  addition  of  Bandelarc'hatuT  and  Baglvela- 
e'hahd'.  Another  name  for  such  woods  and  thickets  is  Jhdnci  and  Jfuincar; 
wliich  the  natives  of  these  forests,  generally  pronounce  Ddngi  and 
Ddngar,  according  to  the  Csht'tra-santdsa,  and  to  the  natives  also,  who 
call  themselves  Ddngayas  from  Bandela-c'hancT,  all  the  way  to  the  bay  of 
Bengal,  and  their  country  Bdtigaya.  The  other  Hindus  however  call  the 
whole  Jhdr-c'fiamf,  and  it  is  noticed  in  Dow's  history  of  India,  and  in 
that  of  Bengal  by  Major  Stewart,*  and  also  either  by  Tavernier  or 
Bernier,  but  supposed  by  them  to  be  a  town  in  the  vicinity  of  Berham- 
pur,  instead  of  an  extensive  forest.  They  call  it  Geharcunda,  and  sup- 
pose it  to  mean  a  cold  place.    In  Bengal  they  call  it  often  Jangal-teri  and 

•  HUtory  of  Bengal^  p.  143.  «Ofl.  ST1. 
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in  the  Cslietra-samdsa,  JangaUcshetra  and  Jar-c'handi,  all  implying:  the 
woody  country.  In  the  Company's  Registers,  they  are  called  the  Jungle' 
mehdls  or  forest-cantons. 

According  to  Major  Dow's  history,  when  the'emperor  Firose  III,  in  the 
year  1358,  was  returning  from  Bengal,  he  pawed  through  the  Padin&vtitt 
forest,  which  is  one  of  the  old  names  of  Piifnft,  once  the  metropolis  of  that 
country.  These  forests  abounded  with  elephants,  and  the  emperor*  caught 
many.  For  a  similar  reason,  the  mountains  and  forests  of  Jhar-c'kand' are 
ealfed,  in  the  Peutingerian  tables,  the  Lymodus  mountains,  abounding  with 
elephants,  and  placed  there  tothesoutfiof  the  Ganges.  They  really  were 
in  the  country  of  Magadh  or  Magd,  as  generally  pronounced,  and  which 
was  also  the  name  of  Patna  and  of  south  Bahar.  Much  information  con- 
cerning India,  was  derived  from  Arabian  merchants  and  sailors,  by  whom 
the  Greek  and  Roman  fleets  were  chiefly  manned.  These  to  the  names 
of  countries  prefixed  the  Arabic  article  Al>  as  in  Al-tibet,  AUsin,  &c. :  thus 
they  said  Al-mogd  for  Magadh,  Al-murica  and  At-aryyaca,  for  Mura 
or  Murica  and  Aryyaca,  from  which  the  Greeks  made  Umyrica  and 
"Lar/aca.  Blrmaied  or  Patna  is  placed,  in  the  above  tables,  250  Roman 
miles  to  the  eastward  of  the  confluence  of  the  Jumna  with  the  Ganges, 
and  its  name  is  written  there  Elymaide.  These  forests  arc  called  Rlesha- 
van  or  bear  forests,  and  the  inhabitants  BhaUdta  or  Bhallatha,  bear  hun- 
ters or  bear  killers*  These  are  the  PhyUilQt  of  Ptolemy,  and  the  Bulloits 
of  Captain  Robert  Covert.   Inhere  were  also  the  Dryllo-phyllita,  pro- 

vol.  xiv.  5  H 
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bably  from  some  place  called  Dsrwoly:  the  Condali  now  the  Gonda 
("as  Bengdht,  from  Bangu)  were  port  of  the  Phyllita,  This  shews 
that  these  bear  hunters  were  spread  over  a  most  extensive  region. 

As  these  extensive  forest*,  abound  with  snakes;  the  country  is  called  in 
Sanscrit,  Ahi-cs/ielra,  or  snake  country,  and  Aki-ch'halra,  from  the  snakes 
spreading  there,  their  umbrellas  or  hoods.  In  the  spoken  dialects,  they 
say  Aic-het  and  Aic~sIieL  The  country  and  mountains  of  Aioshet  are  well 
known  all  over  the  peninsula,  according  to  Dr.  F.  Buchanan  in  his 
account  of  Mysore.  Ptolemy  gives  to  the  mountain*  of  south  Bahar  and 
in  the  western  parts  of  Bengal,  the  name,  of  Uxenttts  obviously  from 
Aic-sltet.  In  the  . southern  parts,  or  in  BurrA-nagpur,  and  adjacent  coun- 
tries, he  calk  them  AdisaVhrm  from  AHetihatra.  The  country  about 
the  Vindhyan  hills,  from  Rfyamehal  to  Chiinbr,  is  divided  into  Antpra^girU 
or  within  the  hills,  ond  BahirQ-giri,  o/r  without  tha  hills,  and  this  last  is 
applied  to  the  country  to  the  south  of  Patna  along  the  Ganges. 

Now  let  us  pass  to  the  fivers,  and  I  shall  describe  first,  those  on  the, 
right  of  the  Ganges,  then  the  rivers  on  the  left  of  it;  and  I  shall  conclude 
this  section  with  an  account  of  the  Ganges  itsel£  This.  I  believe  is  the 
best  way,  as  it  will  obviate  many  repetitions. 

The  first  river  of  note  below  Hurdio&r,  And  on  the  right  side  of  the 
Ganges,  is  the  CattndS  or  Cdlin't,  for  both  are  used  indiflkreqUy  by  the 
natives,  and  which  falls  into  the  Ganges  near  Ganoge.  Shejs  considered 
as  the  younger  sister  of  the  YamunA:  hence  it  is  called  tlie  lesser  YamunA 

i  .  ■  :.  7.  ..." 
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or  Cdlindi.  This  accounts  for  Ptolemy  mistaking  it  for  the  elder  or 
greater  Ya>nund,  and  miking  but  one  river  of  the  two;  Don  Joan  de 
Barros  did  the  same,  when  he  says  thai  Canoge  was  at  the  confluence  of 
the  Jamuna  with  the  Ganges.  Mr.  D'Anville,  better  informed,  removed 
the  greater  Jumiid  to  its  proper  place;  but  carried  along  with  it  Canoge, 
which  accordingly  he  placed  near  Allahabad,  at  least  in  his  first  maps. 

Tub  royal  road  from  the  Indus  to  Palibothra  crossed  this  river  at  a 
place  called  Cdlint-pacsha  according  to  Mtgiislltenes,  and  now  probably 
K'hoda-gunge;  CdlinUpacsha'm  Sanscrit  signifies  a  place  near  the  Cdlinf. 

■  •  ■ 

The  next  is  the  blue  Yamund  or  Calindt,  the  daughter  of  the  sun,  the 
sister  of  the  last  Mam,  and  also  of  Yam  a  or  Sam  an  a,  out  Pi.UTo.or  Sum- 
manus.  Her  relationship  with  the  lesser  Calindt  or  Cdlau  is  riot  noticed 
by  the  PaurHics,  though  otherwise  well  known*  In  the  spoken  dialects 
it  is  called  Ja*w*4,  Jumna,  and  Jubuna  particularly  in  Bengal  It  is 
called  Diamuna  by  Ptolemy,  Jomanes  by  Pliny,  and  Jobareshy  Arrian, 
probably  for  Jobanes  or  Jubuna.  It  is  called  Cdlindi  because  it  has  it* 
source  in  the  hilly  country  of  CdKndd,  called  Culinda  in  the  Geographical 

* 

Commentaries,  on  the  Maha-bhdrata.  It  is  the  Culindrine  of  Ptolemy 
from  Culinddn,  a  derivative  from  Culinda. 

■  *«•*•■  .  •  >  t  *  .  < 

Tjik  confluence  of  the  Gangd  and  Yamuna  at  Praypga  is  called. 

TrivenT  by  the  PaurdtCics;  because  three  rivers  are  supposed  to  meet 

there;  but  the  third  is  by  no  means  obvious  to  the  sight    It  is  the  famous 

Sarasvati,  which  comes  out  of  the  hills  to  the  west  of  the  Yamuna,  passes 
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close  to  Thaneser,  loses  itself  in  the  great  sandy  desart,  and  re-appears  at 
Prayag,  humbly  oozing  from  under  one  of  the  towers  of  the  fort,  as  if 
ashamed  of  herself.  Indeed  she  may  blush  at  her  own  imprudence:  for 
she  is  the  goddess  of  learning  and  knowledge,  and  was  then  coming  down 
the-eounlry  with  a  book  in  her  liand,  when  she  entered  the  sandy  desart, 
and  unexpectedly  was  assailed  by  numerous  demon*,  with  frightful  coun- 
tenances, making  a  dreadful  noise.  Ashamed  of  her  own  want  of  fore- 
sight she  sank  into  the  ground,  and  re-appeared  at  Pray&g*  or  Allahabad, 
for  as  justly  observed,  learning  alone  is  insufficient 

These  three  rivers  flow  then  together,  as  far  as  the  southern  Trioent 
in  Bengal,  forming  the  Triverit,  or  the  three  plaited  locks:  for  their  waters 
do  not  mix,  but  keep  distinct  all  the  way.  The  waters  of  the  Yatmmd 
are  blue,  those  of  the  Sarasvatf  white,  and  the  Ganges  is  of  a  muddy 
yellowish  colour.  These  appearances  are  owing  partly  to  the  nature  of 
the  soil  below,  and  above  to  the  reflexion  of  light  from  the  clouds. 

  » 

The  Tamata,  or  dark  river,  from  its  being  skirted,  at  least  formerly, 
with  gloomy  forests,  is  called  Tonsa  or  Tonso  m  the  spoken  dialects,  and 
by  Ptolemy  Touso  or  Tovsoa. 

It  is  not  to  be  confounded  with  the  Son  a ;  for  the  Touso,  according  to 
him  falls  into  the  Ganges,  above  Cindia  now  Canti  or  Mirzapur.  It  is 
occasionally  called  Par* as  a,  as  in  the  Vdyu  and*  Malsya-puranas;  and 
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at  its  confluence  with  the  Ganges,  there  is  a  very  ancient  place,  and  fort 
called  to  tliis  day  Paimasd. 

* 

The  next  river  is  the  hateful  Carmmandsd,  so  called,  because,  by  the 
contact  alone  of  its  waters,  we  lose  at  once  the  fruit  of  all  our  good  works. 
Its  source  is  in  that  part  of  the  Vindhja  hills  called  in  the  Purdnas 
Vindhya-maulica,  which  implies  the  heads,  peaks  or  summits  of  the  original 
mountains  of  Vindhya. 

This  mountain  presumed  once  to  rear  his  head,  above  that  of  Himalaya, 
and  thus  consigned  it,  and  the  intermediate  country,  to  total  darkness. 
One  day  Vindhya  perceiving  the  sage  Agastya  his  spiritual  guide,  pros- 
trated himself  to  the  ground  before  him,  as  usual,  when  the  sage  as  a  pun- 
ishment for  his  insolence,  ordered  him  to  remain  in  that  posture.  We  had 
such  mountains  formerly  in  the  west,  which  kept  the  greatest  part  of  Europe 
in  constant  darkness,  and  which  must  have  met  with  a  similar  fate,  though 

ft 

not  recorded.  All  the  ground  he  covers  with  his  huge  frame  is  denomina- 
ted MauU,  or  the  heads  or  peaks  of  Vindhya,  and  is  declared  to  be  the  origin- 
al Vindhya,  which  gives  its  name  to  the  whole  range,  from  sea  to  sea,  and  is 
supposed  to  extend  from  the  Soria  to  the  Tonsa.  As  the  Carmmandsa 
comes  from  the  country  of  MauU',  there  is  then  a  strong  presumption,  that 
it  is  the  river  OmaUs  of  Megasthenes:  thus  the  great  river,  which  he  calls 
Commenasis,  is  the  Sarayu,  and  is  so  called,  because  it  comes  from  the 
country  of  Comanh,  or  Almora.  The  river  CacuVhis  of  Uie  same  author  is 
the  Puna-puna,  and  is  so  called  because  it  flows  through  the  country  of 
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CkaCa.  It  is  also  called  MagadJu  by  the  Pavranica,  for  a  similar  reason, 
In  this  manner  the  Yamuna  is  also  called  Catindf,  because  it  comes  from 
the  hilly  country  of  Calinda,  as  I  observed  before. 

« 

The  waters  of  the  river  Mouk'were  originally  as  pure,  and  beneficial  to 
mankind,  as  those  of  any  river  in  the  country.  However  they  were  long 
after  infected  and  spoiled,  through  a  most  strange,  and  unheard  of  circum- 
stance, in  consequence  of  which  its  present  name  was  bestowed  upon  it. 

Tri-s'ancu  was  a  famous,  and  powerful  king,  who  lived  at  a  very  early 
period,  and  through  religious  austerities,  and  spells,  presumed  to  ascend  to^ 
heaven  with  his  family.  The  gods  enraged  at  his  insolence,  opposed  him, 
and  he  remains  suspended  half  way  with  his  head  downwards.  From  hi* 
mouth  issues  a  bloody  saliva,  of  a  most  baneful  nature.  It  falls  on 
Vindhya,  and  gives  to  these  mountains  a  reddish  hue:  hence  they  are 
called  Rohita  or  Lohita,  the  red  and  bloody  tiills  in  the  vicinity  of  Rotas. 
It  is  unnecessary  to  remark,  that  this  infectious  saliva,  mixing  with  the 
waters  of  the  river  Maidf,  would  naturally  infect,  and  render  them  most 
inimical  to  religious  purposes.  This  legend  is  well  known ;  but  the  best 
account  I  ever  saw,  is  in  the  Maha-Rdmayarfa,  in  a  dialogue  between 
Agastya,  and  Hanuman.  The  next  is  the  SSoria,  or  red  river:  in  the 
Purdrias  it  is  constantly  called  Soria,  and  I  believe  never  otherwise.  In 
the  Amara  coaa,  and  other  tracts,  I  am  told  it  is  called  Hiranya-bahu  im- 
plying the  golden  arm,  or  branch  of  a  river,  or  the  golden  canal  or  channel. 
These  expressions  imply  an  arm  or  branch  of  the  Son  a,  which  really  forms 
two  branches,  before  it  falls  into  the  Ganges,   The  easternmost,  through 
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the  accumulation  of  sand,  is  now  nearly  filled  up,  and  probably  will  soon 
disappear. 

The  epithet  of  golden,  docs  by  no  means  imply  that  gold  was  found  in  its 
sands.  It  was  so  called  probably,  on  account  of  the  influx  of  gold,  and 
wealth,  arising  from  the  extensive  trade  carried  on  Uirough  it;  for  it  was 
certainly  a  place  of  shelter  for  all  the  large  trading  boats,  during  the  stormy 
weather,  and  the  rainy  season.  .  * 

In  the  extracts  from  Megasihenes  by  Pliny  and  Arrian,  the  Sonus  and 
Erannoboas  appear,  either  as  two  distinct  rivers,  or  as  two  arms  of  the 
same  river.  Be  this  as  it  may,  Arrian  says,  that  the  Erannoboas  was  the 
third  river  in  India,  which  is  not  true.  But  I  suppose,  that  Megasthenes 
meant  only  the  Gangetick  provinces:  for  he  says  that  the  Ganges  was  the 
first  and  largest:  he  mentions  next  the  Commenasis  or  Sarayit,  from  the 
country  of  Commanh,  as  a  very  large  river,  the  third  large  river  is  then  the 
Erannoboas  or  river  Son  a. 

Ptolemy  finding  himself  peculiarly  embarrassed  with  regard  to  this 
river,  and  the  metropolis  of  India  situated  on  its  banks,  thought  proper  to 
suppress  it  entirely.  Others  have  done  the  same,  under  similar  distressful 
circumstances.  It  is  however  well  known  to  this  day,  under  the  denomina- 
tion of  Hiranya-b&ha,  even  to  every  school  boy,  in  the  Gangetick  pro- 
vinces, and  in  them  there  is  no  other  river  of  that  name. 

* 

The  origin  of  the  Soria,  and  of  the  Narmadd  is  thus  described  by 
F.  Tieffenthatler,  on  the  authority  of  an  English  officer,  who  surveyed 
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it  about  the  year  1771*  "  according  to  an  English  Engineer,  who  went 
"  from  Allahabad  to  the  source  of  the  Narmadd,  there  are  tlu'ee  rivers, 
"  which  have  their  origin  from  a  pool  eight  yards  long  and  six  broad,  and 
"  surrounded  by  a  border  of  brick.  This  pool  is  in  the  middle  of  the 
"  village  of  Amarcartt'aca.  Above  it  is  a  rising  ground  about  fifty  yards 
"  high,  on  which  Br&hmem  have  built  houses.  The  Narmadd  flows 
M  from  the  said  pool,  a  mile  and  half  towards  the  east,  then  falls  with 
"  violence  down  a  declivity  of  about  twenty-six  yards,  and  then  runs  with 
«  velocity  towards  a  village  called  CapUdara  and  from  this  place  through 
"  an  extensive  forest,  and  then  turning  towards  the  west,  it  goes  to 
"  Garamandel  and  thence  into  the  sea.  In  coining  out  of  the  above  pool 
tf  it  is  one  yard  broad." 

"  The  Sone  makes  its  first  appearance,  about  half  a  mile  from  the  pool, 
"  and  then  runs  through  a  very  narrow  bed,  down  a  declivity  of  about 
"  twenty-five  yards.  Five  miles  thence,  it  is  lost  in  the  sands;  then  collect- 
"  ing  itself  again  into  one  body,  it  becomes  a  considerable  stream,  and 
"  goes  to  Rhotas.  The  JvJmla  (Johila)  is  first  seen  about  three  miles  from 
"  the  poo),  and  is  but  an  insignificant  stream." 

Tieffenthaler  has  omitted  the  name  of  the  officer,  but  it  was  Wil- 
liam Bruce,  a  Major  in  the  Company's  service,  and  mentioned  by  Major 

R.ENNEL.+ 

•  Bstchreibung  von  Hindooitan,  &c.  p.  208.  Some  account  or  it  »  gift*  alio,  from  b»Ut» 
authorities  by  Captain  Bloht,  Jtiutkk  Retearchet,  Vol.  7th  p.  100. 

t  Saa  Ibmoir  of  a  map,  Sec.  p.  S34. 


Digitized  by  Google 


GEOGfcAfHY  W  IVD1A. 


401 


The  next  river  is  the  Pima-punA,  which  signifies  again  and  again,  in  a 
mystical  sense;  for  it  removes  sins  again  and  again.  It  is  a  most  holy 
stream,  and  is  called  also  Magadkf,  because  it  flows  through  the  country 
«f  Magadha  or  Cicala.  Hence  this  rrver  might  be  called  also  Ckati,  and 
it  is  the  Cacnl/tis  of  Megasthenes.  Then  comes  tile  PhalgiL  the  Fulgo  of 
the  maps.  1  thought  formerly,  that  it  was  the  anonymous  river  of 
Ptolemy,  which  lie  derive*  from  the  inmmtainou!?  regions  of  Uxentos,  in 
Hindi,  Aicshet,  from  the  Sanscrit  Ahicshftra.  Out  author  has  pretty  well 
pointed  out  its  confluence  with  the  Ganges  near  Mudgir,  where  it  receives 
another  river  from  the  south,  called  the  Kewle  in  the  maps,  and  which  is 
really  the  anonymous  stream  of  that  author,  as  H  appears  from  several 
town*  on  its  banks :  but  Ptolemy  has  lerigthcftecf  its  course  beyond  mea- 
sure; as  I  shall  sliow  lierearlet. 

Let  us  now  proceed  to  the  Sulacshrif,  or  CltandravaU',  according  to  the 
Csketra-iomfaa.  It  is  now  called  the  river  Chandan,  because  it  flows 
through  the  Van  or  groves  of  Cliandra,  in  the  spoken  dialects  Chandwan,  or 
Chandwu  In  the  maps  it  is  called  Gogd,  which  should  be  written  Cauca, 
because  according  to  the  above  tract,  it  foils  into  the  Ganges,  at  a  place 
caHerf  Coca,  and  in  a  derivative  form  Caucaca,  Caucwa,  or  Cauca.  It  flows 
a  little  to  the  eastward  of  Bhagalpur:  but  the  place,  originally  so  called, 
hens  been  long  ago  swallowed  up  by  the  Gauges,  along  with  the  town  of 
Bafogrdm..  In  the  Jina-vifns,  it  is  called  Jratii/aMhu,  or  the  torrent  from 
the  wilderaesBj  being  realty  m»thing  more. 
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The  other  rivers,  as  far  as  Tainlook,  are  from  the  Cshttra-samdsa.  The 
Tiddd  now  the  Bdnsli,  falls  into  the  Ganges  near  Jungypur.  I  believe  it 
should  be  written  JUtfha,  became  it  flows  through  the  country  of  that  name. 
The  Dwdracd  is  next:  then,  the  Mayurdcsht  or  with  the  eyes  of  a  Mayura, 
or  peacock;  this  is  the  river  More.  To  the  N.  E.  of  Jenwydcandi  are  tlie 
following  small  rivers,  the  Gocarrit,  and  beyond  this  the  Child,  and  the 
Grivamot'icd,  in  the  spoken  dialects  Gdrmord.  Their  patli  towards  the 
Ganges,  is  winding  and  intricate. 

The  next  river  is  the  Bacreswari,  which  comes  from  the  hot  wells  of 
Bacreswara-mahddera,  or  with  the  crooked  Linga.  These  hot  wells  are 
of  course  a  most  famous  and  holy  place  of  worship.  It  falls  into  the 
Ganges  above  Catwd,  and  it  is  called  in  the.  maps  Bdbld, 

The  Ajt,  or  resplendent  river  is  the  next:  its  name  at  full  length  is 
Ajdvati  or  Ajdmati,  full  of  resplendence.  The  Ajmati,  as  it  is  pronounced, 
is  the  Amystis  of  Mcgastlwncs,  instead  of  Asmylis.  It  fell  into  the  Ganges, 
according  to  Aimian,  near  a  town  called  Catadupa,  the  present,  and  real 
name  of  which  is  Cata-divfpa;  but  it  is  more  generally  called  Catwd. 
The  Ajt  is  called  also  Ajaya,  Ajayt  and  Ajasu,  in  the  Gdlaca-Tantra. 
A*  Ajaya  may  be  supposed  to  signify  invincible,  it  is  declared,  that 
whatever  man  bathes  in  its  waters,  thereby  becomes  unconquerable^  The 
next  river  i*  the  Ddmodara,  one  of  the  sacred  names  of  Vishnu,  and  ac- 
cording to  the  Cshctra-xamdsa,  it  is  tlie  Vedasmriti,  or  VedavatS  of  the 
Purdnas.  Another  name  for  it  is  Devanad,  especially  in  the  upper  parts  of 
its  course.    In  the  «|)okcii  dialects  it  is  called  Damodd  or  Damodi.    It  is 
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the' Andomatis  of  Arrian,  who  says  thjat  it  comes,  as  well  as  the  Cacuthis, 
now  the  Puna-pund,  from  the  country  of  the  Mandiadini,  in  Sanscrit 
Manda-bhagya  or  Manda-dhanya. 

The  Ddriceswarf,  or  Darkest,  is  called  Jhvaraces i  in  Uie  Galava- 

Tanira.  It  is  the  Dalkixor  of  the  maps,  near  Bishenpun  It  is  so  called 
from  Ddriceswara-mahadeea, 

Then  comes  the  Sildvati,  Sailuvatf,  or  Sailamalt*  called  simply  Sailaya 
by  the  natives,  and  Sr/Vu  in  the  maps.  It  is  the  subject  of  several  pretty 
legends,  and  a  damsel  born  on  its  banks,  and  called  also  Sailamah'  from 
that  circumstance,  makes  a  most  conspicuous  figure  in  the  ViihatcaVhd. 
It  is  thp  Solomatis  of  Megasthenes. 

The  next  river  is  the  Cansdoatt,  called  Cansaya  by  the  natives,  and 
Cassai  in  the  maps.    The  three  last  rivers  joining  together  form  the 
Jliipa-N/ir/hjaua,  or  with  the  countenance  of  him,  whose  abode  is  in  the 
watery  and  who  is  Vishnu. 

Tuv.y,  ooiues  the  Suvanta-rechd,  or  Uiranya-rvchu,  that  is  to  say  the 
golden  streak.  It  Is  called  also  in  the  Pmdria*>  in  the  list  of  rivers, 
Suctonuti,  flowing  from  the  /i/Wia,  or  bear  mountains.  Its  name  signifies 
abounding  with  shells,  in  Sanscrit  Sucti,  Sane  ha,  or  Cambu. 

I  ...   L 

*  In  Samcril  the  word*  va,  or  mati,  man,  and  manl  originally  signify,  in  composition,  like. 
bki  ;  but  in  msn>  iusUoces  they  imply  fullness,  abundance.  In  Latin  we  hate  Forctmcit,  fani- 
tmnturn  likewise,  Ac 
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From  Cambuy  or  Cambttja,  in  a  derivative  form,  comes  the  Cambuson 
mouth  of  Ptolemy  and  wtoch,  he  thought,  as  well  as  many  others  till 
lately,  communicated  with  the  Ganges,  or  even  was  a  branch  of  it 

The  Sttvarma-rec'hd,  it  is  true,  does  not  mil  into  the  Ganges  any  more 
than  the  four  rivers,  which  I  am  going  to  mention;  but  Urey  are  so  situated, 
that  it  is  necessary  to  give  some  account  of  them,  for  the  better  under- 
standing of  this  Geographical  Essay.  Of  these  four  rivers  the  first  is  the 
Son  a,  which  flows  by  Balasorc,  and  is  not  noticed,  as  far  as  1  know,  in  the 
Pnraria». 

The  next  is  the  VaUaraju,  which  runs  by  Yfydpur,  the  Jaugepoor  of 
the  maps.  In  the  upper  part  of  its  course,  it  is  called  Cocild,  and  in  the 
spoken  dialects  Cot*/. 

There  are  two  rivers  of  that  name,  the  greater  and  the  lesser;  this  last  is 
I  believe  the  Salundy  of  the  maps.  The  greater  Vaitararit  is  generally 
called  Chittrotpala  in  the  Purdrias.  The  third  is  the  Bidkmari't,  called 
Sanc'hu  in  the  upper  part  of  its  course.  This  and  the  Vaitararit  come 
from  the  district  of  Chuta-Nagpur. 

The  fourth  river  is  the  Maku-nada  or  MaM-nadl,  that  is  to  say  the 
great  river.  It  is  mentioned  in  the  h'sts  of  rivers  in  the  Purdrfas,  but  other- 
wise it  is  seldom  noticed.    It  passe*  by  Cataca. 

Ptolemy  considers  the  CocUa,  and  Bru/umi  riwrs  as  one,  which  he 
calls  Adamas,  or  diamond  river,  and  to  Hie  Malta- nadt  he  gives  the  name  of 
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Dosaron.  He  is  however  mistaken:  the  Maha-nadi  is  the  diamond  river, 
and  his  Dosaron  consists  of  the  united  streams  of  the  Brdhmarif,  and  the 
Cocild  and  is  so  called,  because,  they  come  from  the  Daaaranya  also 
Dasdrna,  or  the  ten  forest-cantons.  He  might  indeed  have  been  led  into 
this  mistake  very  easily,  for  the  Brdfunarif  and  Cocild  come  from  a  dia- 
mond country  in  CJiuta-Nagpur,  and  in  Major  Kennbll's  general  map 
of  India,  these  diamond  mines  towards  the  source  of  these  two  rivers  are 
mentioned,  and  seem  to  extend  over  a  large  tract  of  ground. 

Before  we  pass  over  to  the  other  side  of  the  Ganges,  let  us  consider 
the  rivers  which  fall  into  the  Yamund.  The  first  river  is  the  Gogfias,  to 
be  pronounced  Goghtts,  which  passes  close  to  Amara,  or  Amere  near  Jay  pur. 
It  comes  from  the  east,  and  is  first  noticed  at  a  place  called  Ichrowle,  as  it 
passes  to  the  north  of  it,  at  some  distance.  It  winds  then  towards  the  S.  W. 
and  goes  towards  Amere  and  Jaypur,  thence  close  to  Bagroo,  when  it 
turns  to  the  south  and  soon  after  to  the  S.  E.  The  village  of  Ichrowle,  being 
near  the  Goghus,  is  also  called  Goghus  after  it,  or  Cookus,  as  it  is  written 
in  Arrowsmith's  map:  but  it  is  considered  by  that  famous  geographer,  as 
a  different  place  from  Ichrowle.  This  river  is  called  Damiadee,  by  some  of 
our  writers  of  the  seventeenth  century,  and  is  supposed  by  them  to  come 
from  the  mountainous  district  of  Hindoon,  and  then  to  flow  close  to  that 
city  towards  the  wed,  and  to  fall  into  the  Indus  at  Bdc&r,  according  to 
Captain  R.  Covert,  who  was  there  I  believe  in  the  year  1609  or  1610. 
Tlus  is  by  no  means  a  new  idea,  for  this  is  the  river  without  a  name  menti- 
oned by  Ptolemy,  who  places,  near  its  source,  a  town  called  Qagasmira^ 
in  which  the  names  of  the  Goghas,  and  of  the  town  of  Amere  are  suffi- 
vol.  xiv.  5  L 


406  On  the  ancient 

cienlly  obvious.  Some  respectable  travellers,  who  have  occasionally  visited 
that  country  are  of  the  same  opinion,  being  deceived  by  seeing  that  river 
flowing  towards  the  west  a  considerable  way. 


The  town  of  Hindoon  still  exists,  and  tfie  inhabitants,  of  the  adjacent 
country  who  were  formerly  great  robbers,  trusting  to -their  fastnesses* 
among  the  hills,  are  still  so,  whenever  they  can  plunder  with  safety.  It  is 
most  erroneously  called  Hindour,  in  Ar rowsmitbAb  mtp,  and  I  am  sorry  to 
observe,  that  otherwise  admirable  work  disfigured  by  bad  orthography, 
the  result  of  too  much  hurry,  and  carelessness,  and  the  errors  are 
equally  gross  and  numerous,  and  sometimes  truly  ludicrous.  As  to  the 
Damiadee*  this  appellation  is  now  absolutely  unknown.  Tlie  first  notice 
I  had  of  the  Gog  has  was  from  a  native  surveyor,  whom  I  sent  to  survey 
the  Panjaby  and  who  accidentally  passed  through  Jaypw,  but  remained 
there  several  days. 

'  1 
The  Damiadee  was  first  noticed  by  the  Sansons  in  France;  but  "was 
omitted  since  by  every  geographer,  I  believe,  such  as  the  Sieur  Robert, 
the  famous  D'Anville,  &c;  but  it  was  revived  by  Major  Rennell,  under 
the  name  of  Dxmimody.  I  think  its  real  name  was  Dhumyaff,  from  a  thin 
mist  like  smoke,  arising  from  its  bed.  Several  rivers  in  India  are  so  named : 
thus  the  Hirariya-bahd,  or  eastern  branch  of  the  Soh'a,  is  called  Qqjhatr, 
or  CuMf  from  Cuha  a  mist  hovering  occasionally  over  its  bed.  As  this 
branch  of  the  Sofia  has  disappeared  or  nearly  so,  this  fog  is  no  longer  to  be 

*  Sit  Andrlw  BkicVj  Dictionary  ad  rooera  and  others. 
+  Commirtaky  on  the  Geog.  of  the  M.  Bli. 
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seen.  I  think.'  this  ha?  been  also  the  fete  of  the  Bfofo^V,  which  is  now 
absorbed  by  the  sands.  This  Dhwmf&ti,  seen  at  BaeeAr  by  Copt.  Comi^ 
did  not  come' from  IlcndwvAj  bat  from  some  place  *nrthe  dedert*  still  un- 
known, but  I  suspect  that  it  is  the  river,  vrithotrt  nanie^  placed,'  in  Aanow- 
smith's  map,  to  the  E.  N.  E.  of  Jay^dm^re.  1  It'fiasseVriflar'a  village  called 
Lauty  or  Lotyanh,  which  village  is  said  to  be  twenty  Cos  to  the  east  of 
ifay*u/rttere,'by  the  late  Major  O.  FalVey^sMi*)  travelled  twice  that  way, 
in  the  years  1787  and  1780:  according  to  him  there  is  ris-ltaer,  *&r 

branch  of  the  Indus  between  Jaysulmere,  and  Baccar.    He  was  a  well 

,  _    ••  •  '• •    .,  - . ■  i  l •  '      v  •  V     -l   '         ••  ,      '«     -T  . 

informed  man,  who  understood  the  country  languages,  and  in  his  route 

t  •••••  v !   .      .   in..    .     .'..-.y/i   ,  ....  ,  .  »-■  L,,' 

fie  always  took  particular  notice  of  Uie  rivers  which  he  crossed.  The 

Damiadee  is  now  called  by  the  natives,  Lohree  or  Rohree,  from  a 

town  of  that  name,  near  its  confluence  with  the  Indus.    I  am  assured, 

that,  daring  the  rains,  the  backwater  from  the  ladus9  runs  up  the  dry 

bed  of  a  river,  for  a  space  of  three  days.    This  dry  bed  is  supposed,  to 

have  been  formerly  the  bed  of  a  river,  formed  by  the  united  streams  oi 

the  rivere  Caggar,  and  Cfutangh  from  the  plains  of  Caru-cshetra,  but 

this  I  tjhink  highly  improbable.  .  .  .  . 

The  next  is  the  Charmmanwatf,  or  abounding  with  hides.  ■  It  \fi  often 
mentioned  in  the  Purarias,  and  is  called  also  Charmmabala,  and  ^itan 
nada,  in  tlie  spoken  dialects  Chambal  and  Seowd.  '  It  is  sometimes  repre? 
sented  as  reddened  with  the  bloody  hides  put  to  steep  in  its  water.* 


*  In  tbn  Migha  Duta  this  titer  is  said  to  hue  origiuated  ia  the  blood  shed  by  Rasti  t)ti'k 
at  the  Gomtdhut  or  offerings  of  kine.  -s 
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The  hides,  under  the  name  of  Chembelis,  were  formerly  an  article  of 
trade.*   The  country  about  its  source  is  called  Charmmtniuiipa,  which 
is  certainly  between  waters  or  rivers,  which  abound  in  that  country. 
There  is  a  town  called  Sibnagara,  or  more  generally  Seonah,  tbe  town 
of  Siva,  after  whom  this  river  is  denominated. 

>  „  •  ■  . 

The  8ipr&,  Stpri,  Cthiprd,  called  also  the  Aoantf  river,  falls  into 
the  Cftamoa/.  ' 

The  Stndlm  or  Bind,  is  occasionally  mentioned  in  the  Purdnas,  as 
well  as  the  little  river  P6r&t  commonly  called  Pdrvati,  which,  after 
winding  to  the  north  of  Narw&r,  falls  into  the  Sindhu  near  Vijayagar. 
It  w  famous  for  its  noisy  falls,  and  romantic  scenes  on  its  banks,  and 
the  numerous  flocks  of  cranes  and  wild  geese  to  be  seen  there,  particu- 
larly at  BuraichA  west  of  Narwar.    The  next  is  the  little  river  Pavj&9 

which  falls  into  the  Yamund,  and  is  called  in  the  spoken  dialects  Pauja, 

'  ■  ',«•-.'• 

and  in  the  maps  Puhuj. 

The  Vetravatf,  or  abounding  with  withies,  is  a  most  sacred  river. 
Vetra  or  Betra  is  a  withy,  and  so  is  Vithr  in  the  old  Saxon.  In  the 
spoken  dialects  and  in  English,  the  letter  R  is  omitted;  in  Hindi  they 
say  Beit  and  in  Englith  With  or  withy.  In  the  spoken  dialects,  it  is 
called  Betwd  and  Betw&nti. 

The  river  Dussaun,  which  falls  into  the  Vetravatf  is  probably  the 
Vai&rri&  of  the  Paur&nia. 

—   1— mi---  ■  i  
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The  next  river  is  that,  which  we  call  the  Cane:  hut  its  true  name  is 
Ceyant  and  the  author,  of  the  Cshelra-samdsa,  says,  that  it  is  the  Criya, 
or  Criydna  of  the  Purdn'as,  and  called  Ceyan  in  the  spoken  dialects. 
Another  name  for  it  is  Crtshna-gangd,  which,  according  to  the  Vardha* 
purdrta  flows  by  Cdlanjara. 

Let  us  now  pass  to  the  rivers  to  the  north  of  the  Ganges,  or  on  the  left 
of  it.  The  first  is  the  Sardvatt^  or  full  of  reeds:  another  name  of  the  same 
import  is  Bdna-gangd,  this  is  used  by  natives:  in  the  Mdhd-bhdrata,  it 
is  called  Su-Varna,  or  most  beautiful:  its  present  name,  and  of  the  same 
import  is  Ranxa-ganga,  or  Ramya-gangd.  In  the  Saravan,  or  Saraban, 
that  is  to  say  the  thickets  of  reeds  on  its  banks,  Ca'rtice'ya  was  born. 
This  name  is  sometimes  applied  to  the  river  itself,  though  improperly,  and 
from  Saraban,  Ptolemy  made  Sarabon  and  Sarabos.  It  is  called  Su- 
shomd,  in  the  Bhdgavat,  or  the  most  beautiful.  It  may  be  also  translated 
the  beautiful  Shomd  or  Soma. 

In  the  Amara-cosa,  and  commentary,  it  is  called  Sausami  in  a  deriva- 
tive form  from  Su-samf.  It  is  declared  there  to  be  in  the  famous  and 
extensive  country  of  Uitaara,  The  reason  for  its  being  introduced  into 
that  work  is,  "  because,  there  is  in  it  a  city  called  Cant'ha,  and  Sau-sanu~ 
"  canVlia.  This  word  is  of  the  neuter  gender,  provided  the  compound 
"  term  be  the  name  of  a  town  in  Usinara,  else  it  is  feminine.  Example; 
«  Sau-sami-cant'ha,  and  Dacshiria-canVhd  names,  of  towns;  the  first  in 
"  Usinara,  the  other  out  of  that  country.*    These  two  towns  still  exist : 

r--  •  -  .■„.,.,  ,  ■  — 

•  Jmar+CQio,  tad  trtn»1*tion  by  Mr.  Cotw*oo*»,  p.  385. 
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the  first,  in  the  late  surveys  made  by  order  of  Government,  fe  placed  on 
the  western  bank  of  the  Rama-ganga,  in  29  /  of  latitude:  the  other  or 
soutlh  CanVha  is  m  the  district  of  Budayoony  and  is  -the  head  place  of  tfie 
Purgutiah  of  Kant  according  to  the  Ayin  Acheri*  There  is  little 
doubt,  but  that  the  Soma  or  Sami  is  the  Uamvs  of  Strabo,  the  boundary 
of  Menander's  kingdom.^ 

The  beautiful  Vdma  was  mentioned  by  Megasthenes,  as  a  river  falling 
into  the  Ganges,  according  to  Pliny.  This  river  consists  of  two  branches, 
the  western  is  called  Gangan,  according  to  the  late  surveys  made  by 
order  of  Government;  the  eastern  branch  is  the  Ram-ganga,  and  they 
unite  about  twenty  miles  to  the  south  of  Rampoor.  On  the  banks  of  the 
former  lived  the  Gangani  of  Ptolemy  called  Tangani  in  some  copies. 

The  next  river  is  the  Gaura,  Gauri  or  Gaurani.    There  are  many 

♦ 

rivers  so  called,  but  it  is  doubtful,  whether  this  was  meant  by  the 
Paurariics.  The  inhabitants  of  the  country  call  it  so,  this  is  sufficient 
authority,  and  it  is  probably  the  Agoranis  of  Megasthenes. 

The  Gomatf,  or  VdsislUi  river,  is  called  in  the  spoken  dialects  GumtS. 
About  fifty  miles  above  Luclcnow,  it  divides  into  two  branches,  which  unite 
agaiu  below  Jounpoor.  The  eastern  branch  retains  the  name  of  Gumti; 
the  western  branch  is  called  Sambu  and  &uct(,  and  in  the  spoken  dialects 

■         ,  iii 

*  4ytn  Acbcri,  Vol.  3d  Tucttm  Jumma,  p.  84. 
+  Snuno  Lib.  u,  p.  616. 
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because  it  abounds  with  small  shells.  This  is  really  the  case,  as 
I  have  repeatedly  observed,  whilst  surveying,  or  travelling  along  its  banks. 
They  are  all  fossile,  small  and  imbedded  in  its  banks  and  appear  here 
and  there,  when  laid  bare  by  the  encroachments  of  the  river.  They 
consist  chiefly  of  small  cockles  and  periwinkles.  Many  of  them  look  fresh, 
the  rest  are  more  or  less  decayed,  and  they  are  all  empty.  I  know  several 
other  rivers  so  called,  and  for  the  same  reason.  In  the  spoken  dialects, 
their  name  is  pronounced  Sye  as  here,  Soy  and  Sui,  at  other  places,  from 
the  Sanscrit  Suctf.  This  river  Is  not  mentioned  in  any  Sanscrit  book, 
that  I  ever  saw,  but  I  take  it  to  be  the  Satnbus  of  Megastuenes. 

The  next  river  is  the  Sarayu,  called  also  Devicd,  and  Oharghara  ; 
in  the  spoken  dialects  Sarju,  Devd,  Dekdand  Ghaghra.  The  Paurariicfi 
consider  these  three  denominations,  as  belonging  to  the  same  river. 
The  natives  here  are  of  a  different  opinion ;  they  say  that  Dewd  and 
Glidghrd  are  the  names  of  the  main  stream,  and  the  Sarju  a  different 
river  as  represented  in  Major  Renn  ell's  maps.  The  Sarju  comes  from 
the  mountains  to  the  eastward  of  the  Dewd,  passes  by  Baraich,  and  joins 
the  Dewd  above  Ayodhyd  or  Oudey  and  then  separating  from  it,  below 
that  town,  it  crosses  over  to  the  other  side,  that  is  to  say  to  the  westward 
of  it,  and  falls  into  the  Ganges,  at  Bkrigurasrama,  in  the  spoken  dialects 
Bdgrdsan.  In  the  Cshetra-samdsa  it  is  declared,  that  the  Gharghara  is 
the  true  and  real  Sarayu,  and  that  it  is  called  Mahd-sarayu  or  great 
Sarayu,  and  the  other  is  the  little  Sarayu.  According  to  the  above 
Geographical  Treatise,  the  Sarayu  is  also  called  Prema-bdhim,  or  the 
friendly  stream.   Towards  the  west  it  sends  a  branch  called  in  the 
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Purdnas,  Tamas'i,  and  in  the  spoken  dialects,  and  in  the  maps  Toma : 
it  is  a  most  holy  stream,  and  joins  the  lesser  Sarayu  in  the  lower  parts 
of  its  course. 

It  is  omitted  by  Ptolemy,  but  it  is  the  large  river  called  by 
Megasthenes,  Commenases,  or  the  Comaunish  river,  because  it  comes  from 
the  country  of  Comaunh,  called  also  Ahnorah.  It  is  called  Ocdanei  by 
Artemidorus,  as  cited  by  Strabo,  because  it  flows  by  the  town,  and 
through  the  country  of  Oude,  called  Oeta  by  the  poet  Nonnus. 

The  Gharghara  is  called  Gorgoris  by  the  Anonymous  of  Ravenna: 
for  thus  I  read,  instead  of  Torgoris,  as  the  original  documents  were  in 
the  Greek  language,  in  which  there  is  very  little  difference  between  the 
letters  T  and  Greek  r.  The  Rdvd  or  noisy  river,  is  mentioned  in  the  lists 
of  countries  in  the  Purdrias,  otherwise  it  is  but  little  known.  In  a  deriva- 
tive form,  it  becomes  Rdvati,  and  in  the  sjwken  dialects  Rdbt(  and  Rdptt. 

The  Gandact  or  GaniTacdvatt,  is  called  Gandac  in  the  spol^n  dialects, 
and  it  is  the  Condochates  of  Megasthenes.  This  river  is  left  out  by 
Ptolemy;  but  it  is  obvious,  at  least  to  me,  that  lie  had  documents  about 
il  and  the  Sarayu,  which,  cither  he  did  not  well  understand,  or  were  very 
defective.  All  rivers  to  the  north  of  the  Ganges  flow  in  general  towards 
the  south,  declining  more  or  less  toward  the  east.  Here  Ptolemy  has  a 
river,  which,  according  to  him,  flows  directly  towards  the  south-west, 
and  he  has  very  properly  bestowed  no  name  upon  it.  What  is  remark- 
able is  that  the  source  of  this  imaginary  river  is  really  that  of  the 
Gand'aci,  and  its  confluence  with  the  Ganges  is  that  of  the  Dewd.  On 
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its  banks  he  has  a  town  called  Cas&ida,  Uie  Sanscrit  name  of  which  is 
Cushadlia,  or  Cmadyd, tine  same  with  Ourfe;  ami,  as  it  were  to  complete 
the  sum  of  blunders,  he  has  placed  Canogiza  or  Cauoge  on  its  banks, 
According  to  Ptolemy,  the  source  of  this  river  is  in  the  northern  hills,  at 
a  place*  which  he  calls  Seldmpiaray  (as  it  is  written  and  accentuated  in 
tlie  Greek  original),  at  the  foot  of  mount  Bepyrrhus,.  so  called  from 
numerous  passes  through  it  and  called  to  this  day  Bfumpfieri,  synonymous 
with  BItarj-pheri  or  the  tremendous  passes,  as  we  have  seen  before. 
Selampoor,  is  really  a  Sanscrit  name  of  a  place,  SaUapura,  or  Sailampiir, 
for  bo tli  are  grammatical,  and  are  synonymous  with  Sailagrdm,  and  the 
obvious  meaning,  and  we  may  say  the  only  one  of  both,,  is  the  town  of 
.Saila,  which  signifies  a  rocky  hllL 

■  •  x 

Enthusiasts,  have  endeavoured  to  frame  etymologies  suitable  to  the 
rank,  and  dignity  of  this  stone,  which  is  a  deity,  and  is  god  in  its  own 
right,  for  it  Is  Vishvu:  but  they  are  rejected  by  sober  and  dispassionate 
Pandits,  as  too  far  fetchel,  and  sometimes  ridiculous.    The  name  of  this 

*  +  + 

stone  is  written  Sdlagrdm,  Sailagram,  Saila-chacra,  and  Gand'acf-SUd, 
people,  who  go  in  search  of  the  Sdlagrdm,  travel  as  far  as  a  place  called 
Thdccd-cote,  at  the  entrance  nearly  of  the  snowy  mountains.  To  the 
south  of  it  is  a  village,  where  they  stop,  and  procure  provisions.  This 
village  was  probably  called  Sailapur  or  Sailagrdtn,  from  its  situation 
near  a  Sui'a  or  rocky  hill,  and  from  it  this  famous  stone  was  denominated 
Sailagrdn),  as  well  as  the  river.  Thdccd  is  mentioned  in  Aiwowsmith's 
map. 

vol.  xiy.  5  x 
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The  origin  of  this  rocky  hill  is  connected  with  a  most  strange  legend, 
•which  I  shall  give  in  the  abstract.  Vishnu,  unwilling  to  subject  himself 
to  the  dreaded  power,  and  influence,  of  the  ruler  of  the  planet  Saturn 
and  having  no  time  to  lose,  was  obliged  to  have  recourse  to  his  Mayo, 
or  illusive  powers,  which  are  very  great,  and  be  suddenly  became  a 
rocky  mountain.  This  is  called  Saila-may&t  of  a  rocky  mountain  the 
illusive  form:  but  Saturn  soon  found  him  out,  and  in  the  shape  of 
a  worm,  forced  himself  through,  gnawing  every  part  of  this  illusive 
(body.  For  one  year  of  Saturn  was  Vishnu  thus  tormented,  and 
through,  pain  and  vexation,  he  sweated  most  profusely,  as  may  be 
supposed,  particularly  about  the  temples,  from  which  issued  two 
copious  streams  the  Crtshm  or  black,  and  the  Sw^ta-GancTact  or  white 
Gandact;  the  one  to  the  east,  and  the  other  to  the  west.  After  one  revo- 
lution of  Saturn,  Vishnu,  resumed  his  own  shape,  and  ordered  this  stone 
to  be  worshipped,  which  of  course  derives  its  divine  right  from  itself,  with- 
out any  previous  consecration,  as  usual  in  all  countries  in  which  images 

There  are  four  stones,  which  are  styled  Saila-mdy&  and  are  accordingly 
worshipped,  whenever  they  are  found.  The  first,  is  the  Saila,  or  stone  just 
mentioned;  the  second,  which  is  found  abundantly  in  the  river  Son  a,  is  a 
figured  stone,  of  a  reddish  colour,  with  a  supposed  figure  of  Gan'e's'a, 
in  the  shape  of  an  elephant,  and  commonly  called  GanSia-ca^paVhar: 
the  third,  Is  found  in  the  Narmmadd;  and  the  fourth,  is  a  single  stone  or 
rock,  which  is  the  Saila-maya,  of  the  third  part  of  the  bow  of  Paras'u- 
Ra'ma,  after  it  had  been  broken  by  Rama-chandra.    It  is  still  to  be  seen, 
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about  seven  Cb*  to  the  N.  of  Jauata^pitra  ia  Taira-hhutta,  at  a  place 
called  P/Umw^gra'mct,  or  the  Village  of  the  bow,  occasionally  called 
5aite-^«i/^r,  or  gttftoa,  according ^to  the  B/ttfiJano-Wd. 

The  river  Qund'ach  is  so  called  because  it  prtn;eed8*lr6m  a  mountain  of 
that  name.  The  people  of  Nayp&la  call  it  Gundaet,  becauseit  proceeds 
from  the  QurwCosthala  or  the  two  cavities,  or  degressions  of  the  temples  of 
Vishnu,  in  the  shape  of  a  mountain,  as  I  observed  before. 

It  is  also  called  Sala-gr&ma,  because  of  the  stone  of  that  na'me  found  m 
its  bed.  Another  name  for  it  is  Nardymtf,  because  Vishnu  or  N^uX'YAif  a 
abides  in  iU  waters,  in  the  shape  of  the  above  stones  -  ■  ^ 

There  is  a  place,  near  Janaca-pvra,  which  as  I  observed  beforeV'is 
called  &aila-mdyd-pura  or  Satiorm&ya-grdma,  and  which  becomes  Saila- 

pura,  or  Sailorgrama,  in  the  spoken  dialects.* 

» 

Some  believe  tlie  Saila-gr&m  to  be  the  eagle  stone:  if  so  it  is  not  a  new 
idea;  for  Matthiolus,  who  lived  I  believe  towards  the  latter  end  of  the 
fifteenth  century,  says,  that  eagles  do  keep  most  carefully  such  a  stone  by 
them,  and  that,  for  this  purpose,  they  travel  to  India  in  order  to  procure  it. 
For  without  it  the  eggs  in  their  nests  would  infallibly  rot  and  be  spoiled. 


■  .     ■  • 

*  Im  the  original  MS.  these  words  are  written  StUa-mayi,  Sili-pura  and  Suii.grdma,  that  b  to  say, 
'  they  have  adopted  the  pronunciation  of  these  words,  such  as  it  is  in  the  spoken  dialects.    This  b 
occasionally  the  case  in  geographical  books  in  the  Santtrit  language. 
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Tub  next  river  49  the  Bdgrn&tfor  Bdngmati ,\hat  is  to  say  foil  of  noises 
1  ffMlL501111^3*    According  to  Uie //tmoi>a/-c'Anml'a,  a  section  of  the  Scanda- 
purdria,  it  comes  from  two  springs  in-  tike  skirts  of  the  peak  of  Siva.  The 
eastern  spring  is  the  Bagmatf,  and  the  western  is  called  after  Haririei- 
warOfftt  Hariri  e^a,  or  the  lord  in  the  shape  of  am  antelope.    We  read  in 
the  above  section,  that  Siva  once  thought  proper  to  withdraw  from  the  busy 
•j  .scenes  of  the  world,  and  to  live  incognito  in  the  shape  of  an  ugly  and 
deformed  male  antelope,  that  he  might  not  be  recognised  by  his  wife, 
and  by  the  god?,  who,  he  knew  would  immediately  go  in  search  of 
rhrny  as  lie  was  one  of  the  three  grand  agents  of  the  world.    He  was 
,not. mistaken;  &r  10,000  years  of  the  gods,  they  searched  for  him  aH 
over  the  world,  but  in  vain.    IBs  lubricity  at  !a<*t  led  to  the  discovery;  for 
some  of  the  gods  took  particular  notice  of  the  behaviour  of  an  ugly  male 
,  antelope,  iM»lUiey  wisely  concluded,  that«t  was  Siva  himself  in  that  shapes; 
Since  that  time  SIta  is  worshipped  atong  the  banks  of  the  Bagmatf,  under 
the  title  of  Haririestoara,  or  Hariri  e$' a.    The  peak  we  mentioned  before,  is 
called  to  this  day,  according  to  Colonel  Kirrpatrick,  Skeopoory,  the  place 
or  abode  of  8iva  or  Sbo.    The  pool,  where  he  and  his  female  friends  used 
to  allay  their  thirst>  is  called  in  the  above  Puraria,  Mrigasrrngodaca,  or 
Harirfwfrtngodaca,  or  the  water  of  the  peak  of  the  antelope,  meaning 
Siva  in  that  shape.    The  western  branch  again  flow3  into  the  Bdgmatt; 
and  I  believe,  that  it  once  communicated  its  name  Hariri  est  to  tlrat  river; 
and  similar  instances  occur  occasionally  in  India.    Hence  I  suppose  that 
it  is  the  Erineses  of  Megasthenes,  who  besides  says,  that  it  ran  into  the 
Ganges,  through  the  country  of  the  Matha?.    This  country  i*  that  of 
Tirhut,  called  also  in  Sanscrit  Maltha,  and  Maitliila  from  a  Rfijd,  whose 
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father  was  called  Mit'ha',  and  from  Mm  the  son  was  called,  in  a  derive 
live  formy  Mait  hX  and  Mait'hila' 

IPriK-  next  river  tethe  CamaUi,  Which  retains  its  ancient  name.  The  town 
of  Ihtfu)  a-bfiangd,  was  originally  ott  Hs  banks,  according  to  the  Bhumna- 
cos  a.  It  was  formerly  a  very  extensive  town  with  a  fort  built  at  a  very  early 
period.  What  was  its  original  name  is  unknown :  for  Du&rorbhangA,  signi- 
fies that  die  gate,  either  of  the  fort,  or  of  the  palace  of  the  Rdjd,  had  been 
destroyed,  probably  by  a  sudden  overflowing  of  the  rivejr  Camald.  It  was 
repeatedly  destroyed,  during  the  wars  of  the  natives  with  the  Musdmans. 
It  is  now  a  small  town,  and  the  palace  of  the  Rdjds  is  no  longer  on  the  banks 
of  the  Camald,  but  on  the  Bacaya,  called  in  the  maps  Buckiali,  a  little  to 
the  westward  of  the  old  site  of  the  towni  It  appears  to  me,  that  the  river 
Camala*  was  from  the  town  being  on  its  banks  called  the  Dw&ra-bhangd 
river,  and  synonymous  with  Dicara-bahd.  It  is  then  the  river  Tiberoboas 
and  Tabertmciuf  for  Tabero~banc\i8t  mentioned  in  an  account  of  the 
Brahmem  by  a  certain  Palladiw,  who  wrote  in  the  latter  end  of  the  fourth 
century.  The  name  of  this  town  is  written  Dwara-bharya  and  Dwara- 
bhang&y  and  also  Dara-blumg&,  and  it  is  the  Durbungah  of  the  maps, 
and  they  all  signify  that  the  gate  or  door,  had  been  broken  down  or. 
carried  away.  In  scripture  likewise  the  gate  of  a  town  or  of  a  palace 
was  no  insignificant  building:  there  were  held  public  meetings,  and  it 
Was  also  a  court  of  justice.  On  the  banks  of  the  Camala  was  the  native 
country  of  Calanus;  for  it  is  obvious  from  the  above  account,  that 
with  regard  to  persons  travelling  from  the  west,  this  river  was  to  the 
eastward  of  the  Ganges,  It  appears  also  that '  the  country  on  its  banks 
vol.  xiv.  5  O 
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was  cliiefly  inhabited  by  Brahmens,  or  at  least,  that  they  were  in  great 
numbers  there;  and  this  is  very  true  of  Tirhut.  On  the  Divya-nadi  or 
divine  river,  but  more  generally  called  the  httle  GaiuTacf  is  Pusltd-gram, 
or  the  town  of  the  sun  in  his  character  of  the  oourisher.  It  is  called  also 
Pushd-gMtY;  and  the  fouuder  was  a  worshipper  of  the  sun.  The  uibabiw 
touts  are  Bhumiharas  or  husbandmen,  and  are  very  fond  of  horses.  Oa. 
the  seventh  of  the  month  of  Jgralmyana,  they  worship  their  horses.  This, 
place  was,  it  appears,  famous  at  an  early  period  for  the  breeding  of  Iwrses, 
and  there  is  now  one  of  the  Company's  studs:  the  place  is  generally  called 
Poossah.  To  the  S.  W.  of  it  is  the  river  Nund,  which,  having  incurred  the 
sun's  displeasure,  was  cursed  by  him,  and  its  waters  hecarae  poisonous. 

The  Cam  id  comes  next  and  is  a  large  and  famous  river  commonly 

called  Cmd  and  Cm't.    It  is  formed  by  the  junction  of  seven  large  stream?, 

* 

between  the  two  first  ranges.  They  are  all  called  Owf,  with  an  epithet 
peculiar  to  every  one  of  them.  The  main  branch  Is  said  to  come  from  the 
hermitage  of  the  sage  Caus'ica  or  Vib'wa'mitra,  which  place  with  a  village 
m  its  vicinity  is  called  Ctuagrdma,  or  Cus'ag&nk,  and  this  river  Cusa 
or  Causa  is  the  Cosoagus  or  Cosoagon,  in  the  objective  case,  mentioned  by 
Megastiienes. 

■ 

The  next  is  the  Ba'hudd,  called  also  Mahodd  in  the  Matsya-purdria. 
In  the  list  of  rivers  in  the  MaJid-Biidrata,  we  read  Bahuda  Mahd-nadf. 

These  denominations  imply,  many  waters,  great  waters,  or  the  great  river. 

i 

In  the  Tricand'a-cotfa  it  is  said  to  be  called  also  Saita-Vahini,  or  the 
white  river.    Its  present  name  is  Dhabald  or  Dhabcdf,  which  is  also  a 
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Sanscrit  denomination  of  the  same  import.  Another  name  for  it  is  Arjjum, 
synonymous  with  Dhabafi,  It  consists  of  two  branches,  tlie  greater,  and 
the  lesser.  The  greater  is  simply  called  the  Malid-nada,  and  the' lesser  the 
DliabaU  river.  This,  I  suppose,  to  be  the  Sito-catis  of  Megasthkxks,  from 
the  Sanscrit  Sita-canlit  to  be  pronounced  Sito-cahti  or  nearly  so,  and  which 
signifies  the  river  with  a  white  resplendence,  or  shining  white.  This  river, 
and  its  western  branch,  are  mentioned  in  the  Cshetra-samasa,  where  ithe 
author  describing  the  country  of  Asama,  and  Cdma-rtipa,  proceeds  westward 
as  far  as  the  Tfsta,  and  says,  that  the  next  river  is  the  Sita-prabM, 
brought  from  Himalaya  by  Saha'-deva,  and  the  next  is  the  Sita  brought 
from  the  hills  by  Brahma'.  Sita-prabhti  signifies  shining  white,  and  is  the 
same  with  Sita-canti,  or  Mafid-nadt.  The  Sita  or  white  river,  is  obviously 
the  Dltabalt.  This  last  was  probably  the  original  name,  as  it  "is  still  cur- 
rent among  the  natives. 

Ptolemy  mentions  this  river,  but  without  any  name;  otherwise  its 
course  is  tolerably  well  delineated.  lie  makes  it  fall  into  the  western 
branch  of  the  Ganges,  because  he  was  unacquainted  wkh  the  eastern 
one,  or  the  Padma.  He  places  its  confluence  between  Tondola,  and 
Celydna.  Tondota  is  from  the  Sanscrit  Tanda-ha(t',  or  market  place  of 
Tandu,  which  still  exists.  Celydna  is  from  Ciritiia  or  Cilitna-detf,  wor- 
shipped at  Cirit-cona,  near  Moorshedabad.* 

.  .  '  •■        ].,-•;-  •   •         .  '         •  r  • 

Through  an  obvious  mistake  in  the  longitude  of  the  confluence,  he^ 
makes  it  protrude  a  great  way  to  the  westward  of  the  two  last  places. 

•  EfttONEOWLY  writtaB  Terele-atonah  bjr  M»jor  Rbns  ell,  ia  hi*  beautiful  tup  of  the  island  of 
Coaim-bttw. 


■ 
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The  next  river  is  the  IcshumaU  so  called,  because  the  adjacent  country 
abounds  with  Ic*/w  or  sugar-cane.  It  is  also  called  in  the  Purddas 
Ttitiyd,  because  it  divides  into  three  branches  or  streams,  in  Santcrk 
Trisrotp,  as  it  is  repeatedly  called  in  the  C#httra-*amaaa.  In  the  spoken 
dialects  the  letter  R  is  invariably  left  out,  in  the  two  words,  wliich  form 
this  compound.  We  must  say  of  course  TYwilc,  from  which  comes  Ti&t» 
its  .present  name. 

The  first  or  western  branch  in  called  Pitr&na-halid,  or  the  old  stream, 
and  in  the  maps  Puniabalut.  The  middle  branch  is  named  Atrryi,  in  the 
maps  Mr/:  the  third  or  easternmost,  is  still  called  the  Titla.  It  springs 
from  the  main  body,  a  little  above  Sahib-gmge,  panes  to  the  north  of 
Rung-poor,  and  falls  into  the  lirahma-putreu 

Ptolemy  has  noticed  this  river,  and,  with  a  considerable  degree  of 
accuracy,  he  has  delineated  the  relative  situation  of  what  he  supposed  to 
be  its  source,  with  regard  to  that  of  the  Maha-nadt,  as  may  be  seen  by 
comparing  it  with  that  part  of  Major  Rennell's  atlas,  in  which  these  two 
rivers  are  represented,  as  coming  out  of  the  hills,  with  a  ritlge  between 
them,  as  in  Ptolemy's  iaap. 

... 

Our  author  has  left  out  the  first  and  second  branches,  and  has  carried 
the  whole  body  of  the  river  at  once,  through  the  third  branch  into  the 
BraJima-puira,  which  lie  calls  Daouas,  and  this  name  he  has  also  bestow- 
ed on  the  Tista, 
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Ths  Icahumatf  is  the  Oxymatis  of  Megasthenes,  for  thus  we  should 
read  instead  of  Oxymagis;  the  same  substitution  of  r  for  T  having  taken 
place,  that  was  noticed  in  a  former  instance.  It  is  also  the  Hypoharus  of 
Ctmias,  who  says,  that  it  is  a  river  in  India  about  two  furlongs  broad,  and 
that  its  name  in  Hindi,  signifies,  producing  every  thing  that  is  good,  and, 
that  during  thirty  days,  it  produces  amber.  A  few  lines  after  he  says, 
that  this  amber  proceeds  from  trees  called  Sipacltora.  This  word  is 
variously  written  in  different  MSS.  Some  read  Siptachora,  and  Pliny  has 
Apliytacora*  which,  says  he,  signifies  great  sweetness,  or  very  sweet. 
This  last  is  the  true  reading,  for  it  is  obviously  derived  from  .the  Sanscrit 
Mishtacara  to  be  pronounced  in  the  spoken  dialects  Mitdcora,  and  which 
signifies  very  sweet;  from  Mishta  sweet,  and  Acara,  which  implies 

* 

excellence,  excellently  sweet  This  amber  is  the  common  sugar,  of  a 
.light  amber  colour,  transparent,  and  in  crystals  before  it  is  throughly 
refined. 

.        •      I  -  ..V  •  I 

The  river  Hyparchos,  called  Hypoharus  by  Pliny,  ferens  omnia  bona, 
producing  every  thing  that  is  good,  is  from  the  Sanscrit  Sarva-vara,  every 
thing  good,  to  be  pronounced  Sabobara,  for  they  say  Sab  ot  Sub  for  Sarva, 
all.  There  is  a  small  river  of  that  name  mentioned  in  the  Scanda- 
purdria,f  which  falls  into  the  Bdgmalt.  It  is  called  Sar varied  from 
Sarva-vara,  and  in  a  derivative  form  Sarvaricd  or  Sarbarica,  producing 

every  thing  that  is  good.    Hypoharus  and  HyparcJws,  are  obviously 
^=^=      — •  =^^^===  , 

•  Puny  Lib.  37.  Cip.  *. 
+  Section  of  the  Himtnai-c  honJa. 
VOL.  XIV.  5  P 
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corruptions  from  Subbara  and  Subhuricd,  for  the  letter  H  is  often  substitut- 
ed to  the  letter  S ;  thus  in  Sanscrit  we  have  Septa  seven,  Septetn  in  Latin, 
Hepta  in  Ch  eek  and  Heft  in  Pernor  Another  name  for  this  river*  ij 
GutTa,  because  the  country  on  its  banks,  produces  abundantly  Guda  of 
rawsngar. 

Caratoya  a  sacred  stream  in  the  north  of  Bengal.  At  the  wedding  of 
Siva  and  Pa'rvatI,  the  water,  which  was  poured  upon  tlieir  hands,  fell  to 
the  ground,  and  became  a  river  called  Cara-toyd  from  Cora  the  hand,  and 
Toya  water.    It  is  the  Currdtya  of  the  maps. 

Lkt  us  now  pass  to  the  Brahma.-}mtra  or  Brakma-tanaya,  that  is  to  say 
■the  son  of  Brahma,  or  rather  his  efflux.  Theaceonnt  of  tins  river,  and  of 
its  various  names  is  somewhat  intricate,  but  above  ail  its  strange  origin, 
which  cannot  well  be  passed  unnoticed.  It  is  to  be  found  in  several 
Parana*,  but  the  Cdlica  is  the  most  explicit  on  the  subject;  and  I  shall 
give  it  here  in  the  abstract 

• 

Brahma',  in  the  course  of  his  travels,  riding  upon  a.  goose,  passed  by 
the  hermitage  of  the  sage  Santanu,  who  was  gone  into  the  adjacent 
groves,  and  his  wife,  the  beautiful  and  virtuous,  Amogha'  was  alone. 
Struck  with  her  beauty,  he  made  proposals,  which  were  rejected  with 
indignation,  and  Amogha  threatened  to  curse  him. 

Brahma",  who  was  disguised  like  a  holy  mendicant,  began  to  tremble, 
and  went  away:  however  before  he  turned  round,  his  efflux  fell  to  the 

<• 
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ground,  at  the  door  of  the  hermitage*  The  efflux  is  described,  as  Haliaca 
like  gold,  Cara-haLaca,  radiant  aud  ahiaiug  like  gold,  which  is  the  cokw 
of  Brahma';  it  is  always  in  motion  like  quicksilver.  On  Santa.nu's  return 
Amogha'  did  not  fail  to  acquaint  Wax  with  Brahma's  behaviour  >  he  gave 
due  praise  to  her  virtue,  and  rosolutiou ;  but  unserved,  at  tlie  same  tie*, 
that  with  regard  to  a  person  of  sucli  a  high  rank  as  Brahma',  who  is  the  first 
of  beings  in  the  world*  she  might  have  complied  with  bis  wislies,  without 

4 

any  impropriety.    This  is  no  new  idea;  however  Amogha  reprobated  this 
doctrine  with  indignation.    I  shall  pass  over,  how  Ih'.s  efflux  was  convey- 
ed into  her  womb,  by  her  husband.    Tl»e  Nms  was  also  the  efflux  of 
Osiris,  and  probably  the  legend  about  it  was  equally  obscene  and  filthy. 
In  due  time  she  was  delivered  of  a  fine  boy,  amidst  a  vast  quantity  of 
water,  and  who  was  really  the  son  of  Brahma,  and  exactly  like  him. 
Then  Santanu  made  a  Cund'a  or  hole  like  a  cup,  and  put  the  child  and 
waters  into  it.   The  waters  soon  worked  their  way  below,  to  the  depth  of 
five  Yojans  or  forty  miles  nearly^  and  as  far  as  Patal,  or  the  infernal 
regions.   This  Cunda  or  small  circular  pond  or  lake,  is  called  BraJmar 
cunfa,  and  the  river  issuing  from  it,  Bralma-putra,  the  son  of  Brahma'. 
The  water  in  it  is  in  a  constant  motion,  always  violently  agitated,  as  may 
be  supposed ;  and  wonders  are  related  of  this  place. 

From  this  pool  issues  a  stream,  which  forces  its  way,  through  the 
famous  chasm,  and  pass of  Prabhu-cufhdra,  and  rushes  through  the  valley 
of  Asdma.  It  receives  from  the  north  the  Lohita,  which  flows  through 
the  country  of  Tibet,  then  through  Ammo,  and  Bengal. 
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This  pool  is  occasionally  mentioned  in  the  Purdnas,  and  always  placed 
at  the  extremities  of  the  east,  near  the  Udaya>  or  mountains  of  the  rising  sun. 

In  the  AmbkA-c'hand'a  it  is  said,  that  the  sun  performs  there  his  abla- 
tions, before  he  appears  above  the  horizon.  It  is  called  Sddya-hrada,  or 
tbe  deep  pool  where  the  sun  gets  rid  of  his  weariness,  Sad  or  S&di,  after 
his  fatiguing  task.  For  this  reason  the  Brahntik-putra,  which  comes  out 
of  this  pool,  is  called  Gabhmti,  or  the  river  of  the  sun. 

In  the  CMra-samasa,  it  is  said,  that  this  pass  is  sixteen  Yqjans,  or  sixty- 
four  Cos  to  tlie  eastward  of  Godagranu,  or  Gorginh:  and  the  natives  of 
Asdma,  with  several  pilgrims,  whom  I  have  consulted,  reckon  tlie  distanoe 
to  be  about  seventy  -Cos  ;  the  difference  in  the  present  case  is  trilling,  and 

the  whole  distance  may  be  about  125  British  ntiles. 

■    *  ,      •  * 

:     ■»  •   •        ...  . 

From  the  above  pass  to  the  Cwdax  the  journey  is  always  performed  in 
eight  days,  because  travellers  must  keep  together,  on  account  of  the 
inhabitants,  who  are  savages,  great  thieves,  and  very  cruel.  There  are 
fixed  and  regular  stages,  with  several  huts  of  the  natives.  Hie  kings  of 
Asdma  are  sometimes  obliged  to  chastise  them;  but  in  general  they  con- 
trive to  secure  tlie  friendship,  and  protection  of  their  chiefs,  by  trifling  pre- 
sents. The  country  is  covered  with  extensive  forests,  with  a  few  spots 
cleared  up,  with  very  little  industry  and  skill,  Tygcrs  arc  very  numerous, 
and  very  bold. 
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The  stages  are  very  long*,  ami  every  day's  march  is  reckoned  between 
nine  arid  ten  Cos,  and  as  there  is,  I  believe,  a  resting*  day,  the  whole  dis- 
tance may  amount  to  about  sixty-five  Cos  or  120  Br&ttft.miles. 

X  ■  "•>•   .  U       ....  :..      '    *!  /!••:••:.::•!  A  .  MV  .<■! 

There  are  in  Asaina  two  rivers  called  Lohitdy  and  both  are  mentioned 
m  foe>Mat*tja,pitr<£n<t,  in  theiist  of  rivers;  the  Chacrd-Lohikk  ot  greater 
Lohitu,-  and  Uve  Cshitdrd-Lohita,  or  fehevlesser  ono.  This  last  falls,  into  the 
Bralond-putra  near ,  I  o^'-go/M^and  is  noticed  in  the  Bengal  Alias.  The 
original  nammof  the  greater  Ldkita  is  SamSxx  Sam,  and  Urn  is  conformable 
to  a  passage  in  the  Varahd-mihil-a>*ankHa.  There  is  a  long  list  of  coun, 
tries,  .arid  among  those  situated;  in.  the.  easternmost  parts  of  ,A«rfia>  Ahere  is 
a  Sumd-tatd,  or  country  situated  on  the  -banks  of  the  river  Semi*  v  This 
country  of  gam  is 'probably  tke  country,  of, Sy.M  of  LLaitho  the  Armenian* 
anditis.partofTinflfwcalledT|«mby  the'CniW.  . 

\  V;,. .::  *  -.A\  '     ■  - 

The  Soma  was  afterward  called  the  red  river,  from  the  following  cir- 
cumstance. The,  famous  RjfifA,  with  the  title  of  Pakasu  or  Paws'it, 
having  been -ordered  by  bisfatJher.tOGutoffaiaown  mother's  head,'  through 
fipar  of  the' paternal  curse  was;o>liged  to i-obcy-  Witbhis  Woody Jtitvasu 
or  Pars'u,  or  cimetar  in  one  hand*  and  the  bleeding  head  ofrhis  mother:  in 
the  other,  lie  appeared  before. his  father,  who  was  surrounded  by  holy  .men, 
who  were  petrified  with  horror  at  this  abominable  sight.  IJe  then  went 
tp  the  Bralimd-curifCa  U><  be  expiatefl]  hjs.  cimetar  sticking  fast  to  his  1  wind 
all  the  way;  he  then  washed  it  in  the  waters  of  the  SainA, ,  which  becamo 
red  and  Moody,  or  LahUu,  -_  The  cimetar  then  fell  to  the  ground,  and 
with  it  he  cleft  the  adjacent  mountain*,  ahd  opened  a  passage  for  himself 
vol.  xiv.  5  Q 
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to  the  Cimd'a,  and  also  for  the  waters  of  die  Brahmd-putra;  he  then  flung 
the  fatal  instrument  into  the  Curid'a.    The  cleft  is  called  to  ibis  day 
PrabhitrCuC'hara,  because  it  was  made  with  a  mighty  CaTMra,  or  rime- 
tar.    Tliis  is  obviously  the  legend  of  Perseus,  and  the  Gorgon's  head, 
j         r„.-  :•::*  -'  '    '  ■     .  !  :  .:' 

The  Brahmd-pvtra,  is  also  called  Hr&dini,  as  I  observed  in  'a  former 
Essay  on  the  Geography  of  the  Pur  Mat.  This  wond,  sometimes  pro* 
nounced  Hiadint,  signifies  in  Sdmtcrit  a  deep  and  large  riwer,  from  Undo, 
to  be  pronounced  Hrada  or  nearly  eo,  and  from  which,  domes  Hraddna 
and  Hrddint.  In  the  net  of  rivers  in  Hie  Padma-puratid,  H  is  called 
Hradya  or  Hrddyan,  and  its  month  is  called  by  Ptolemy  the  AirradSn 
Ostium,  or  the  mouth  of  the  river  Hradan :  and  according  to  aim,  another 
aame  for  it  was  Aniiboli,  from  a  town  of  that  name,  called  also  by  Pliirr 
Antomela,  in  Soiwcrt*,  Hasti-maHa,  in  the  spoken  dkleots  iW«^naMa,  now" 
Feringy-bazar  to  the  S.  E.  of  D'haccd. 

.♦.:*       '.\  <  1  .     ,••  'in  •  .        >;-.•  •    ••  : 

,  El  Enaisai  says,  that  in  the  KJutnukuy  which  joins  the  Ganges*  there 
was  a  TrHula,  or  trident,  firmly  fixed  ta  the  bed  of  the  river.  It  was  of 
iron,  had  three  sharp  prongs,  and  rose  about  ten  cubits  above  the  surface 
•f  the  water,  and  says  our  author,  its  name,  in  the  language  of  India,  was 
Baraciul,  or  m  Sanscrit  Vara  or  Bara-S&a,  the  most  excellent  trident. 
Near  this  iron  tree,  was  a  man  reading  the  praise  of  this  fiver,  and  saying, 
«  O  thou,  who  abundantly  bestowest  blessings;  thou  art  the  path  leading1 
**  to  paradise;  thou  flbwest  from  sources'  m  heaven,  the  road  to  which  thou 

-         ■   ■■■■■       i.  ■        ..     ■  1  ■  ,,         ,  .„ 

•  p,  09  a  ra>  -  ,ij  ,\ 
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"  pointest  out  to  mankind:  happy  the  man  who  ascends  this  tree;  and 
"  throws  himself  into  the  river;"  wheny  some  one  of  the  hearers,  moved 
by  these  words,  ascends  the  tree,  and  jurats  into  the  river,  and  is  drowned^ 
whilst  the  spectators  wish  him  the  eternal  joy*  of  paradise.  This  is  really 
in  the  style  of  the  Paurdriic$;  and  though  suicide  b  forbidden  in  general, 

yet  there  are  privileged  placfes,  where  it  is  meritorious  to  kill  one  self. 

.  t  *  . .    *       .  >'  ,t  j-tti!'  i  \      • .   •       .  '  ■ ;  I 

According  to  Races' war*,*  this  pfface  is  in  Aeatka,  and  ite  name  td 
VittHMtAeha,  tke  ptttce  of  tfW  lord  of  the  World,  or  Maha'-detva:  I  find  it  is 
well  known  to  natives  of  tile  eastern  parts  of  this  country,  and  is  said  by 
them  to  eigfct  <4*j*  to  tile-  east  of  Go&hrgtama,  arid  about  two  east  of 
CaU-v&rOy  in  the  spoken  dialects  £bfjjtf-&fra,  a  strong  place  oh  the  river,  ft 
is  a  small  rock  at  the  influence  of  an\$^  rrver  With  (he  ibibM&fterai 
With  the  Lm&t  of  &2f  of  Mk*£-tofrk#b*toK  and  a  small  temple1  erected 
tliere  by  a  Rdjd,  above  300  yearn  ago;  According  to  Ra'^s'wa-ra,  thti 
place  of  worship  is  not  mentioned  in  ttie1  Pur&n'te,  but  only  in  soma 

■  .  «  .... 

Tautrae,  and  mote  particular!/  m  the  Yogtn*-TanJra. 

1. 1        ■  t*,i_.,.-  .  .     ..      .    .  .■■{,:...  .      .  .  .J 

-  It  appeam  fi^mtheab<wau*orTsac*wnt,  that  some  people  Wited'tkls1 
place  with  W  view  to  put  a»  end  to  their  own  lives  there,  and  other* 
out  of  religion*  Motives  only,  to  dfctairt  certain  benefits.  But  eveh^  this  last 
waa  attended  with  much  danger,  for  it  Was  neces9ary,  it  seems,  to  swim  or* 
wade  in  going,  and  coming  back  from  the  roek,  aiid  in  the  mean  time 
ttere  were  Jwla-nummhas  ready  to  dewur  the  pilgrims,  Whom  they  could 


•  In  ktr^aaMwImvy  on  tbe  MakA-Bhifat. 
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catch.  Jala-manwilia  literally  signifies  watermen;  however,  it  is  never 
used  in  that  sense;  but  it  implies  people,  who  in  a  compound  shape  of 
men,  and  of  sea  or  river  monsters,  devour  men  and  all  living  creatures, 

that  come  within  their  reach.  '  i  ..  \. 

i  •  .     ..  .  «'*•«.•■•»• 

Mava-batu  was  a  king,  who  went  to  worship- at  Vi£va*tath,  and  hav- 
ing entered  the  water,  he  saw  three  alligators,  who  wanted  to  devour 
him;  Tltoy  were  then  tearing  the  body  of  the  Raja  of  G.qja-pw  in 
Mohura-banja.  Ma  ya-bat'u  dived  into  t|ie  water,  and  eflfeQtc.4\lu>  escape 
to  the  shore.  .  There  was  then  the  Rfy&.of  Rwtw*<*'4rwi1*.yfkQ  WW 
going  to  perform  his  ablutions,  and,  who  informed  Jwm,  jtlgft  0*sej  tfcree, 
alligators  were  originally  three^ notorious*  gajublersyand  cheats,  living  ii* 
the  town  of  Codaru,  near  Rajq-tnahendraS  They,  were  obliged 'to  leave 
the  country, , and,  to  take  refoge  on  board  of  a  abip,  that  was  just  ready  :to  sail 
to  distant  countries.  A  sudden  stojrmfcom  (he  Malayan  mountains  *»  the 
peninsula  drove  them  northward  (*  should  be&&>to,the  GQ\inlryn)Wrdtdy 
which  is  near  Pdrindra,  or  the  IjoiiV  country*  or  Sinhapur,  not  far  from 
the  lesser  China.  The  ship  was  wrecked  upon  the  magnet  rocks,  near  the 
mouth  of  the  Chart  river.  The  Uuee^amblere  were  devoured  by  alliga- 
torsi  and  were  born  again  of  them  in  (feat  odious  shape,  and  il*y  remain 
still  in  tiie.  Rrqfat-putra,  round  a  hill  in  themi^dJc  of  it.  Acjardihg  to  the 
natives,  on  the  day  of  the  Avocushkuw,  ip  the  month  tfCfaitta,  they  sacrifice 
men,  buffaloes,  goats  and  assorts  of  animals  in  great  numbejs, when  these 
alligators  spring  up  to  receive  the  bipod  into  their  mouths,  ah&devour  the 

-' 

•  PaoiiHT  Ihe  Codura  «C  Piatt**.  ,  ' 
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flesh,  which  w  abandoned  to  them.  Great  rejoicings  arc  made  to  celebrate 
the  entrance  of  the  Brahmaputra  into  their  country  on  that  day,  when 
Parasv-JIa'  ma  with  his  cimetar  cut  a  passage  for  its  waters,  through  the 
eastern  mountains.  It  is  said  however  that  human  sacrifices,  arc  no 
longer  allowed  at  that  place.  The  magnet  or  loadstone,  is  emphatically 
called  Marii,  or  the  jewel,  -besides  Which,  it  has  in  Sanscrit  many  other 
flames,  more  scientific,  and  which  will  appear  When  I  pass  to  the  countries 
and  islands  in  the  Indian  ocean,  In  this  manner  Aristotle  styles  the 
magnet  $  A,fl©.the  Marii  or  jewel:  for  such  is  the  meaning  of  A.'fi©.,  when 
*of  the  feminine  gender. 

In  the  Chalur-mrga-chint6mani,  it  is  declared,  that  the  Daityat  having 
heen  once  worsted  by  the  gods,  fled  from  before  them :  but  finding  no 
3>1ace  of  shelter,  their  counsellor  GucrAchdryya  created  an  immense  magnet 
like  a  mountain,  which  attracted  the  arrows  of  the  gods,  that  were  pointed 
with  iron.  Jtndra  perceiving  this,  struck  the  mountain  With  his  thunder,  and 
•divided  tt  into-numbcrless  splinters:  some  fell  upon  the  land,  some  into  the 
sea.  One  fell  into  the  sea  to  the  south-east  of  Chat  tola  or  Chatt'gdnh,  and 
this  is  the  reason,  that  it  is  so  difficult  to  get  over  that  sea.  We  are 
acquainted  with  two  splinters  of  that  mountain;  one  near  the  mouth  of  the 
■river  of  Negrais,  and  called  4>y  the  natives  MarfY,  and  by  us  Diamond 
Jsland,  which  denominations  are  implicitly  synonymous;  for  this  jewel  was 
*known  formerly  in  Europe  under  the  name  of  Adamant,  which  originally 
signified  a  diamond.  The  French  say  to  this  day  Aimant,  not  surely  on 
\aecount  of  -its  love  of  iron.  These  magnetio  rocks,  of  which  we  are  mow 
vvol.  xir.  5  R 
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.speaking  are'  mentioned  in  the  Arabian  Nights,  and  in  the  English  transla- 
tions, they  are  called  the  rocks  of  adamant  The  other  splinter  is  near 
Parindra,  or  the  lion's  place  in  the  lion's  mouth,  or  strait  of  Sincapvr. 

* 

This  magnetic  rock,  or  rather  rocks,  constitute  the  Maniolct  islands,  of 
.Ptolemy,  which,  he  says,  attracted  the  iron  nails  of  every,  ship,  that  passed 
that  way.  There  were  ten  of  them,  and  among  the  islands  of  Sincapur, 
there  are  about  ten  larger  than  the  rest  Their  name-  ManioUe  is  obviously 
from  Man li  in  a  derivative  form  Marii-yata,  which  is  admissible  in  the  pre- 
sent  case.  -  - 

El  Edrissj,  has  placed  such  another  splinter  or  rock,  at  the  entrance  of 
the  red  sea,  and  calls  it  Mandeb,  which  I  take  to  be  from  the  Sanscrit 
Marii-dwtp,  and  in  the  spoken  dialects  Mani-d(b.  > 

Rabies  wara.  has  confounded  these  two  splinters  jnto  one,  by  placing  the 
latter  close  to  the  shores  of  the  country  of  Cirdt,  which  does  not  extend 
beyond  Cape  Negrais.  Tlie  trident  of  the  lord  of  the  world  is  certainly 
Vara-tula,  Pra-sula  and  SriVu/a,  •  which  are  denominations  implying, 
excellence  and  power.  The  rock  on  which  it  stood  was  of  course  Varas'ifa, 
Para-sila  and  Srt-s'iki,  or  the  most  excellent,  and  blessed  rock,  and  the.river 
in  which  it  stood  was  once  so  called  probably,  at  first  by  favourite  poets, 
who  sang  the  praises  of  Maha'-de  va,  and  of  his  linga,-  not  forgetting  the 
rock,  on  which  it  stood,  nor  the  river  in  which  ifc  was  situated:  for  we  find 
tug  pralima-putra  called  by  European  writers,  of  the  seventeenth  century 
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Persilia,  and  Sewli*,  in  the  easternmost  parts ^i  'Jimlugtatt;  and  H  is  con- 
nected, by  them  with  the  fiver  Latoha  or  tshy^  '^M    .      .  , 

In  the  long  lists  of  rivers  in  the  MaM-bharat  and  Pqtf?»fi-piir4»*;  the 
Brahma-putra  is  called  AntasUa,  or  the  riyer  of  the  rock  of  our  JatteF  end ; 
alluding  to  the  above  rock.  .  .  {  u  '  i      j  w  i 

With  regard  to  these  Jala-manusJm,  it  is  to  be  observed*  that  in- general 
■jhe  JHiindfo  believe,  that  all  living  beings  originate  from  an  atomlifee  germ 
endued  virtually  with  life;  but  inert  till  placed  in  a  proper  medium;-  when 
itjbecomes  actually  a  fntnctum  salietut  or  an  embryo.   It  is  inflvisftle,  and 
-«aim6t  be  destroyed  by  a$yi  means  whatever;  but  wiH  remain  till  the  end 
of  the  world.    When  a  man  dies,  hk  body  ires  to  res  to  the  earth*  amito  the 
other  elements,  all  that  augmentation  of  substance,  which  it  had  received 
from  them;  but  the  atoralrke  germ  remains,  the  same.    The  three  gamb- 
lers, whom  we  mentioned  l*efoje>;Jiaviing  been  devoured  by  three  alligators, 
.their  germ  of  course  remained  undigested,  and  unhurt,  and  soon  after 
they  were  naturally  conveyed  into  the  wombs  of  females. 

-  ■  •'  ^- J.        !     ..•-•)■.:  »   >  .  .  s  •'  .  ■,.   .  .    .t,  O 

..  This  atomlike  germ  is  called  in  Sanscrit  4tib6hica,  and  is  mentioned  in 
the  Gmud'arjmr&ria.\  It  is  called  also  Vdyaviyam,  because  it  goes  faster 
than  the  wind,  and  I  am  assured,  that  it  is  mentioned  in  the  V&cutia:% 

*  Modern  UuWeri.  History,  Vol.  5  th.  p.  270.  See  also  Kdwabd  Tukt  and  others. 
+  Siction  of  the  Pri(a-c'h<md  a. 

t  V kdanta-dars'ana*  and  la  tie  Alma-lalaunu-iandhuiM. 

.         • .;.  v    1.1 •. ;         ^  • 
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-they  say, -that  it  is -exactly  the  sixth  part  of  these  atome,  Which  we  see  mov- 
ing in  the  rays  of  the  sun,  when  admitted  into  a  dark  room,  through  a 
small  aperture.  Its  situation  is  above  the  nose  inwardly,  and  between  Uie 
eyebrows.    However,  some  place  it,  either  in  the  right  thumb  or  in  the 

'  right  toe.  Muselmans  in  Arabia  suppose  this  -germ  to  be  the  sesamoid 
1»one  of  the  first  phalanx  of  the  great  toe.* 

Yama  cannot  inflict  any  punishment  on  the  Atiba'hica,  unless  when 
united  to  the  Piiida-deha,  for  otherwise  it  is  susceptible  neither  of  pain,  not 
pleasure.  I  am  told,  that  in  the  BhAgavata,  it  ia  considered  as  the  same 
with  the  Linga-s  arira  :  and  others  assert,  that  it  k  really  the  YogardJha+f 
the  Lamas  in  Thibet.  Some  schools,  either  reject  entirely,  iheae  idle  na- 
tions, or  substitute  others  of  4heir  own. 

Or esi  as  mentions  wild  men  riving  in  the  waters  of  the  river'Gatto  in  Indie, 
m  some  part  of  its  course,  and  from  the  context,  this  was  in  the  eastern- 
most-parts  of  that  country.  Gaiia  i»>perhap6  for  Kfuaai,  another  name, 
for  the  Brahmd-putra,  -because  ft  was  supjKwed  to-come  from  the  immense 
country  of  Khatai.-\  Palladius  in  his  account  of  the  Brahmetu,  says,  that 
there  were  in  the  Ganges,  dragons  seventy  cubits  long,  besides  an  animal 
called  Odonto,  who  could  swallow  a  whole  elephant,  ami  was  so  much 
dreaded,  that  no- body  durst  cross  that  river,  only  at  the  time  of  the  year, 
when  the  Brahmens  visited  their  wives,  who  lived  on  the  other  side,  for,  dur- 

*  S»t  French  Eoejrttopcdlt,  t.  Albadara  m  ma{ic%l  term  to  tbat  co«aUj. 
t  Arm  Jcbkm,  Vol.  *d.  p.  8,  Ac 
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ing  that  season,  the  monster  was  never  seen.  Palladius  supposes  this  river 
to  be  Uie  Ganges,  which 'seems  to  have  been  the  liinit  of  J  i  Is  geographical 
knowledge  towards  the  east,  but  it  was  more  probably  the  Braluna-pulra, 
The  denominations  of  Par-sitis  or  Ser-silis  arc  now  unknown  in  India,  as 
Well  as  Uiat  of  Khanidan  mentioned  by  El  Edrissi,  who  says,  that  it  is  a 
large  river,  which  comes  from  China,  and  falls  into  the  Granges.  There  is 
no  doubt  however,  that  at  an  early  period  it  was  current  in  India,  for  it  is 
the  Cainas  of  Pliny,  and  the  Dooms  or  Daonas  of  Ptolemy.  These  two 
words,  being  joined  together,  make  Cain-Doanas.  In  Sanscrit  Cayan-dlut, 
and  in  a  derivative  form,  Cayan-dhuva  or  C&yan-dhau,  Cdyan-dluMm  or 
dhaunb  and  Cayan-dhuni,  would  signify  the  river  of  Cdya  or  Brahma,  and 
of  course  it  is  another  name  for  the  Brahnut-putra,  implying  exactly  the 
same  thing.  Now  Dr.  P.  Buchanan  says,  that  the  western  branch  of* the 
Air&vatt  is  called  Kiayn-dwayn,  which,  in  the  language  of  the  Burman 
empire,  signifies  the  fountain  of  Kiayn,  which  comes  nearly  to  the  same 
thing.*  The  case  obviously,  at  least  to  me,  is,  that  these  two  rivers  come  , 
from  a  country  called  Kiayn  or  Cayan,  and  the  same  with  that  called 
Cahang  in  the  Alphab.  Tibetanum.  It  is  described  as  an  immense  country 
between  China,  Tibet,  India,  Pegu,  &c.  It  is  annexed  to  Tibet  and  is  to 
be  pronounced  CahdnJi  or  Cd-anJu 

Edward  Terry,  and  others  I  believe,  say,  that  the  Sersilis  comes  from  the 
borders  of  Candmna,  the  capital  of  which  is  CarhoAanka.  Canduana  is 
unknown  now,  and  is  never  mentioned  in  any  book  that  I  ever  saw ;  but  it 

*  Atiatick  Retearchei,  Vol.  5.  p.  231. 
VOL.  XIV.  5  S 


Digitized  by  Google 


434  Oh  the  ancient 

goes  by  the  name  of  its  supposed  capital  Cara-hhtata,  It  is  mentioned 
twice  in  the  Maha-bhdrata,  where  it  is  called  in  the  list  of  countries  lUtaca 
and  Cara-hataca,  In  several  lists  of  countries  from  the  peninsula,  and 
published  by  Dr.  F.  Buchanan,  and  in  another  from  that  country  also, 
given  to  me  by  Colonel  Mackenzie,  the  country  of  Cara-hataca  is  mention- 
ed. However  it  is  absolutely  unknown  in  this  part  of  India;  but  I  do  not 
think  that  it  was  the  name  of  city,  but  of  the  pool  of  Brahma',  the  water 
of  which  is  declared,  as  we  have  seen  before  to  be  Hdt'aca,  and  Cora- 

■ 

liataca. 

In  the  list  from  Avd  published  by  Dr.  F.  Buchanan*  there  is  a  country 
called  Kian-dan,  and  that  gentleman  declares,  that  the  Kiayn-duan  comes 
from  the  country  of  the  Kiayn  tribe.  According  to  the  journal  of  the 
four  Cliine8e  merchants,  in  their  way  back  from  Siam  to  their  native 
country,  and  inserted  in  Du  Halde's  China,  the  river  of  Siam  comes  from 
the  mountain  or  mountainous  region  of  Kyang-daw.  Haji-Khalipa  men- 
tions, in  that  very  country,  a  river  called  also  KJtamdan,  but  he  meant  by  it> 
it  seems,  the  river  of  Cambodia,  for  he  says,  that  the  town  of  Khancut  was 
situated  upon  it    This  is  not  true  of  the  town,  but  may  be  of  the  country 

of  that  name.  For  Ax.  Bergendi  says,  that  if,  was  rather  the  name  of  the 
country,  and  that  the  town  was  called  Khatiuij  and  is  probably  the  same 
place,  with  a  fine  harbour,  called  at  present  Catanh,  with- an  island  in  front, 
and  of  the  same  name.f   This  harbour  is  np  longer  frequented,  and  even 

—   —  ■  ■  ■  -  ■  ■ 

*  Atialick  Rcuarchet,  Vol.  6.  p.  M7. 
t  D'hibbblot  ad  »oc  Kkancou. 
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hardly  known.  However  it  is  probably  the  Cattigara  of  Ptolemy,  and 
the  Caitaghora  of  El  ISdrissi,  the  fort  and  town  of  Catanh. 

This  country  of  Cayan  or  Cayan-dhu  is  mentioned  by  M.  Polo,  with  a 
river  called  Brius,  which  is  the  BraJuna-putra.  This  region,  says  he,  is  to 
the  west  of  Carayan,  and  an  extensive  country.  As  M.  Polo  speaks  of  these 
countries  from  report  only,  he  is  generally  inaccurate,  and  it  is  a  difficult 
task  to  recognise  the  countries  he  speaks  of,  and  to  arrange  them  properly. 
Be  this  as  it  may,  he  says,  that  Carayan  is  eighteen  days  from  the  city  of 
Mien,  which  is  Aca,  and  that  the  three  first  days,  you  descend  through 
frightful  precipices.  Mr.  De  Guignes  shews,  that  it  was  part  of  Yunnan,* 
and  I  beg  leave  to  "add,  that  it  extended  a  great  way  towards  the  west,  as 
far  as  Uie  country  of  Cayan-dhu,  on  the  eastern  banks  of  the  Brahmd-putra. 
It  extends  along  the  northern  frontiers  of  Marii-pur,  from  which  it  is  sepa- 
rated by  a  ridge  of  mountains,  called  Carrun  to  this  day,  according  to 
Colonel  SYMEs.-f*  To  the  west  of  Carayan,  and  of  the  Corrun  hills,  was 
the  country  called  Cayndu  by  M.  Polo,  and  which  was  bounded,  towards  the 
west,  by  the  river  Brim.  This  is  the  Brahmd-putra,  which  is  often  styled, 
if  not  called,  the  river  Biryya,  because  it  is  the  efflux  of  Brahma',  and  this 
word  is  always  pronounced  in  the  east  Birjja.  The  country  to  the  north 
of  Anama,  on  its  banks  is  called  Bramasong  in  the  Alphab.  Tibet.,  and 
in  the  Purdrias,  Bralimtt-tunga,  in  the  list  of  countries.  It  is  called  also 
Bregiong  because  it  is  on  the  banks  of  the  river  Birjj  or  Birjyam,  in  a 

ssafsasBssssas      i  i  enasaa 
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derivative  form.  The  Capucins,  who  had  a  small  convent  in  Tacpu,  to 
the  north  of  it,  had  some  correspondence  with  the  petty  king  of  Bregiong.* 

This  Brahma-nmda,  from  which  issues  the  Brahmd-putra,  is  the  same 
which  is  called  Chiamay  by  De  Barros,  and  other  Portugese  writers.  De 
Barros  calls  the  Brahmd-putra  the  Caor  river,  and  says,  that  it  comes  from 
the  lake  Chiamay,  and  from  thence  it  goes  to  the  town  of  Caor,  after  which 
it  was  denominated,  thence  to  Sirote,  to  Camotay,  and  afterwards  into  the 
sea.  Caor  is  the  famous  town  of  GocTa,  or  Gaur  generally,  called 
Gorganh,  that  is  to.  say,  tlie  town  of  God'a.  Sirote  is  probably  Sarada  a 
famous  place  of  worship  mentioned  in  the  Calka-puraria,  and  Camotay  is 
the  place  of  Ca'mXcshya-de'vi,  called  also  Cwnd-p(Clia,  or  the,  seat  of 
Ca'ma-de'vi.  The  whole  country  is  aUo  called  Cdmd-pftViam,  pronounced 
formerly  Camptd  and  Camtd.f 

This  is  the  country  called  Pitan,  by  some  of  our  writers  of  the  sixteenth 
and  seventeenth  centuries,  mid  which  was  separated  from  Candwanah,  by 
the  river  Perrilis  according  to  Edward  Terry,  who  says,  that  this  river 
(which  is  the  Braluna-putra)  comes  from  the  country  of  Gor:  and 
this  is  in  some  measure  true  for  it  passes  through  it,  in  its  way  into 
Bengal.  The  Chiamay  lake  was  said  to  be  180  miles  in  circumference, 
which  may  be  true  of  the  country  of  Sayammay  or  Chiamay,  noticed  by 


*  Rkmtsmnzik  de  Padre  Cappuc.  Minion,  dells  stata  prcscnte  delta  mlstiofl  delgran.  Thibtt. 
Roma,  1738;  also  Alphab.  Tibet,  p.  Wi  At  4W. 
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Dr.  Buchanan.*  Or*b*ius  ia  his  map  of  Asia  in  1580,  calls  this  lake 
cayamajfr  with  two  dote  on  the  letter  Y,  and  with  the  cedilla,  or  dash 
under  the.  lettet  C,  a*d  to.  be  pronounced  Sayamay,  as  it  is  writen  by  Dr. 
Buchanan;  but  in  his  map  of  India,  he  spells  it  Chyamai,  which  sounds 
exactly  like  Chyamay  in  English.  He  mentions  alsq  the  country  of 
Camatay,  the  towns  of  Clurote  and  Cavr. 

Foua  mere  are  supposed  to  spring  from  this  lake,  but  except  the 
Bratwd-fwtray  the  others  must  issue  from  it,  through  subterraneous  chan- 
nels. The  Faurdnics  delight  in  such  mystical  communications,  and  they 
are  really  very  numerous-  in  India.  But  this  sort  of  paradise,  with  four 
livers  issuing  from  it,  is  obviously  taken  -from  our  sacred  books.  With  the 
Jcwft  we  have  one,  the  Hindus  another:  the  people  of  Tibet  have  one  of 
their  own,  and  the  nations  beyond  the  Brahma-jntira  claim  very  properly 
the  same  prhrtlcdge. 

The  Brahma  or  Brahmi  river,  another  name  for  the  BraJtrnd-pulra,  is 
called  Caya,  one  of  the  names  of  Brahma',  hence  the  river  of  Ava,  sup- 
posed to  spring  from  the  above  lake,  is  called  Cay-pumo,  or  the  Burmdn 
Brahnarputra;  far  the  Burman  country,  is  also  called  Pummay  according 
to  Dr.  Buchanan,  and  Puma-hang  by  the  four  Chinese  merchants,  menti- 
oned by  Du  Haldb.  The  two  heads  of  the  Doanas ;  and  those  of  the  two 
next  rivers  the  Dorias,  and  the  Serus  or  river  of  Ava  in  Ptolemy's 
maps,  do  not  correspond  with  the  mouths,  he  has  assigned  to  them  on  the 
sea  shore.   This  mistake  originates  from  the  imperfect  notions  which  he 

•  Anatick  Rcteurdxe,,  Tel.  C.  p.  220. 
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had  of  the  geography  of  so  remote  a  country,  which  he  fashioned  into  a 
map  according  to  some  pre-oonccivcd  opinions,  and  an  erroneous  system  of 
his  own.    The  mouth  of  the  Bralund-putra,  for  instance,  does  not  appear 
on  the  sea  shore,  even  in  our  most  modem  maps,  and  the  Paurdnica,  in 
their  geographical  diagrams,  make  the  Hrddini  or  Brohmd-putra,  with 
the  Pdvant  or  Avd  river  to  flow  toward  the  S.  E.   The  source  of  the 
eastern  branch  of  the  Doanas,  or  Brahmd-putra,-  is  really  at  the  Brahmd- 
curidfay  and  thus  far  Ptolemy  was  right.    To  the  upper  part  of  this  river 
through  Tibet ,  he  properly  gives  the  name  of  Boutes  or  Bautisw.  Bhott- 
suy  in  the  language  of  Tibet,  signifies  the  water  or  river  of  BAoto,  the 
Sanscrit  name  of  that  country.   He  did  not  know  however,  what  became 
of  it  beyond  Thogara  or  Tonlcer.   The  next  river  is  the  Meghanad  or 
Megha-vdhana,  in  the  spoken  dialects  Meghwan,  and  Meghnd.    It  is  a  well 
known  river,,  and  the  general  drain  of  the  waters  of  Silhet,  and  adjacent 
countries.  It  begins  I  believe,  to  be  so  called  near  Azman gunge,  below  the 
junction  of  two  considerable  rivers,  the  great  Bacra,  and  the  Baleswarf 
from  Silhet,  and  commonly  called  Bowlee.  The  original  stream  is  thegreat 
Bacra,  which  according  to  the  Cshetra-samasa,  comes  from  the  country  of 
Hedamba,  now  Cachar  or  Cuspoor,  to  the  eastward  of  Silhet   It  is-  re- 
markable, that  the  Brahmd-putra,  on  being  joined  by  this  inferior  river, 
and  of  obscure  origin,  being  from  Megha  Or  the  clouds,  loses  its  name  at 
once.    The  Megnd,  now  an  immense  river  goes  into  the  ocean,  but,  pro- 
perly speaking,  without  joining  the  Ganges;  though  they  approach  very 
near  to  each  other.   But  the  mouths  of  the  Ganges  and  of  the  Brahma- 
pudra,  are  so  masked  by  large,  and  numerous  islands  of  various  sizes,  that 
they  are  by  no  means  obvious  from  the  sea,  like  that  of  the  western  branch 
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of  the  Ganges.  Yet  there  is  no  doubt  that  formerly  they  united  their 
streams,  and  that  I]  icy  will  again  at  some  future  period. 

The  Meghwdn  is  the  Magone  of  Megasthenes,  as  cited  by  Arrian,  as 
one  of  the  rivers  that  fell  into  the  Ganges. 

The  next  river  is  the  Dumurd  or  Dumburd,  for  the  letter  M  easily  admits 
B  and  P  after  it  In  the  lower  part  of  its  course  it  is  called  the  Carma- 
phuUi,  and  falls  into  the  sea  at  Chdtgdnh;  but  Ptolemy  has  carried  its  mouth, 
and  that  of  the  Doanas  into  the  gulf  of  Siam.  According  to  the  Cshetra- 
samdsa,  it  is  the  eastern  boundary  of  Traipura  or  Tippera,  and  fourteen 
Yojanas  or  about  105  British  miles  from  AgroloUt,  now  Niir^nagar,  and 
formerly  the  capital  of  that  country.  Dumurd  is  a  very  common  name  in 
India,  and  in  the  spoken  dialects  generally  pronounced  Dumrf,  Dumriyd, 
Dumroy,  &c.  It  is  the  river  Doria*  of  Ptolemy,  for  Domrias.  He  has 
placed  its  source  in  some  country  to  the  south  of  Salhata  or  Silhet,  and  lie 
mentions  two  towns  on  its  banks;  Pandassa  in  the  upper  part  of  its  course, 
but  unknown;  in  the  lower  part  Rangiberi,  now  RangdmaU  near  Chdtgdnh, 
and  Reang  is  the  name  of  the  country  on  its  banks.  On  the  lesser 
Dumurd,  the  river  Chingree  of  the  Bengal  atla3,  and  near  its  source  is  a 
town  called  there  Reang.  Rangdmati  and  Ranga-bdti  to  be  pronounced 
Ranghari  imply  nearly  the  same  tiling. 

The  next  river  is  the  Pdvanf  from  Pavana,  which  in  lexicons,  as  in  the 
Amara-cosa,  becomes  in  a  derivative  form  Pacamdn  or  Paumdn.    I  believe 
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it  is  so  called  because  it  flows  through  the  country  of  Pmna-hang*  or  Burma, 
which  according  to  Dr.  F.  Buchanan  is  also  called  Pummay.   Hence  it 
is,  that  the  first  Portuguese  writers,  called  one  of  the  supposed  branches  of 
the  Cayan  river,  flowing  through  the  Burmdn  country,  Cay-pumo,  and  by 
Pliny  it  is  called  Pumas  or  Pumtm.    The  Pauranics,  as  usual  searched  for 
a  Sanscrit  origin  for  it,  and  derived  it  from  Peruana,  which  signifies  wind. 
In  the  CshJtra-sanuisa  it  is  called  Su-bhadr6,  or  the  beautiful  and  great 
river,   The  river  Brahmotari,  says  the  author,  flows  by  Marii-pura,  and 
going  toward  the  east,  it  falls  into  the  Surbhadra.    The  Pdtxmf  or  Pauman, 
called  also  Su-hhadrd,  is  the  Mrdvati,  which  flows  by  Amard-pura*  It 
forms  the  upper,  or  northern  part  of  the  river,  which  Ptolemy  calls  Seru#, 
the  lower  part  of  which  is  the  Menan,  which  flows  by  Siam.    The  true 
spelling  of  the  name  of  this  river,  and  its  Sanscrit  origin,  if  derived  from 
that  language,  are  rather  obscure,  as  it  is  not  mentioned  in  any  book,  that 
I  have  seen.    I  suspect  however,  that  it  is  hinted  in  the  Garud'a-purdria% 
in  a  curious  route  performed  by  the  souls  of  all  those,  who  die,  at  least,  in  this 
part  of  the  world.    These  souls,  having  assumed  a  pygmy  form,  no  bigger 
than  the  thumb,  which  is  compleated  in  twelve  days  after  the  decease, 
on  the  thirteenth  are  seized  by  trie  servants  of  Yama,  and  carried 
through*  the  air  to  Yama-puri  or  Yama-cot'a,  on  the  high  grounds  in  the. 
center  of  the  Malayan  peninsula,  and  called  Giam-couJ.  (Jama-cota)  by 
Muselman  writers.    There  they  remain  one  month,  and  thence  go  by  land 
to  Dharma-puri  in  the  N.  W.  quarter  of  the  world,  on  the  shores  of  the 
western  ocean,  there  to  be  judged  by  Yama,  with  the  countenance  of  the 

*  Du  Haldi'i  China,  Vol.  lit  p.  83. 
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DiiAiurA-n/fjA'  or  king;  of  justice;  for  lie  has  two  countenances,  one 
remains  at  Dharma-puri,  and  the  other  at  Yamu-puri.  There  are  two 
roads,  one  for  good  men,  called  Saumya  or  beautiful,  the  other  Ca.shfa- 
marga,  or  the  painfulroad:  for  now  they  travel  on  foot. 

In  fifteen  days  they  reach  6auri-pwr,  where  rules  Jangama  with  the 
dreadful  countenance.    When  they  see  the  town  and  its  ruler,  thev  are 
much  afraid-,  and  there  they  eat  the  funeral  repast  of  the  third  pacsha, 
.or  of  Uie  first  month  and        offered  by  their  sons. 

Thence  they  proceed,  through' dreadful  forests,  to  Vdrtiidrn-nagara ; 
where  they  eat  the  funeral  oblation  of  the  second  month,  and  receive  some 
clothes,  and  then  they  set  off  for  the  next  stage.  The  district  of  Vartndra 
m  Bengal,  between, Gavda  and  D'/tdcea,  is  well  known. 

■  •  *  .  < 

Of  the  kingdom  of  Jangxma  we  have  some  knowledge,  and  it  is  about 
half  way  between  the  Malayan  peninsula  and  Varindra.  Its  name  is 
written  Jangoma  or  Jangomay  by  European  writers,  and  it  is  a  great  way 
to  the  nordi  of  Siaro.  It  has  the  Laos  to  the  east,  and  the  country  of 
Am,  or  the  Burtndn  empire  to  the  west  Its  capital  Sauri,  still  unknown 
to  us,  is  upon  a  river  called,  I  suppose  aRer  its  name,  Saiwa  or  SaurL 

Ptolemy  has  delineated  tolerably  well,  the  two  branches  of  the  river  of 
Ava,  and  the  relative  situation  of  two  towns  upon  them,  which  still  retain 
tJieir  ancient  names,  only  they  are  transposed.  These  two  towns  are 
Urathma,  and  Nardos  or  Nardon;  Urathen'a  is  Rdd/iana,  the  ancient 
vol.  xiv.  5  \J 
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name  of  Amard-pur,  and  Nardon  is  Nartenh  on  the  Kayn-dween*  For 
Nardon  is  a  town  according  to  Ptolbmy,  and  by  no  means  the  name  of  a 
well  known  plant,  and  which  I  believe  does  not  grow  in  that  country. 
He  says,  that  it  was  situated  in  the  country  of  Rhandanuir-cota,  literally,  the 
fort  of  Handamak  ;  after  which  the  whole  country  was  denominated}  but 
of  the  town  itself  he  lakes  no  notice  whatever. 

The  Sanscrit  name  of  this  country  is  Guora,  and  Iledaniba  or 
Hidamba;  the  king  of  which  was  killed  by  Bhima,  who  fell  in  love  with 
his  sister  Hidamba',  and  remained  with  her  a  whole  year.  From  this 
union,  are  descended  the  present  Rqjds  of  that  country,  who  come  occasi- 
onally to  Benares  to  worship.  Hidamba',  and  his  sulyjccta  were  cannibals, 
and  he  and  his  sister  wanted  very  much  to  eat  Bhima,  as  he  was  fat  and 
plump,  HhJamba'  was  also  called  +  Rmrida-murid'a,  because,  whenever 
he  could  catch  any  unfortunate  traveller,  he  made  his  body  Runda  or 
headless;  and  also  he  made  his  head  Murida,  that  is  to  say,  he  cut  it  off 
and  separated  it  from  the  body;  for  it  is  customary  with  men-eatere  to  cut 
off  the  head  imediately,  and  to  throw  it  away,  ft  was  enough  to  call 
him  Runda  or  the  Run  da-raja",  because  this  necessarily  implies  the 
other;  but  Run  (Ca-mu6da  is  an  alliteration,  highly  delightful  in  the  ears  of 
Hindus,  who  are  great  admirers  of  such  a  j  rngle  of  words.  However,  a  field 
of  battle  though  strewed,  both  with  Runda  and  Muud  a,  is  simply  called 
Ritrid  tea,  instead  of  Rwhd&mnndic*,  because  the  beauty  of  the  alliteration 
is  entirely  lost,  by  this  compound  assuming  a  derivative  form.  RuN'tfA 

•  Ehba'.sy  to  Asa,  Vol.  1st.  p.  ISO.  , 
+  Comtiiminr  ou  tha  Mdka~bharalat  Mctioo  the  (Mr*. 
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was  the  name  of  every  Rajd  of  Hedamhd  to  the  last,  who  was  killed  by 
Bhima,  who  lor  that  reason,  was,  I  believe,  surnamed  Run  d'  a-.ma'ra,  or  he 
who  killed  Run  da:  tiius  the  famous  king  Dhundha-ma'ra  was  so  called, 
because  he  killed  the  Dai/ya  Dhundhu.    R\md'a'inara<oiir  signifies  the 
fort  of  him,  who  killed  Run  da.    RutftfA  was  a  Daitya,  and  a  native  of 
Somt-jntra,  near  Gwal-para,  on  the  borders  of  Mama,  and  that  place  was 
tlie  metropolis  of  the  Daityas  or  devils,  whilst  Uic  gods  or  followers  of 
Brahma  ,  lived  to  the  westward  of  the  BraJima-jmtra.    The  country  of  the 
Daityas,  extended  from  U»at  river  eastward,  to  the  banks  of  the  Irdvati',  and 
was  parcelled  out  amongst  several  cliiefe ;  but  he  of  Hed'aiM,  conquered 
them  all,  and  Hillola  and  Va'tapt,  two  Daityas,  who  resided  at  Sonit- 
pttra,  were  so  much  afraid  of  him,  that  they  left  their  country,  and  fled  to 
distant  places;  for  he  was  remarkaMy  fierce  and  cruel.    His  kingdom  was 
very  extensive,  and  was  three  month*  in  extent  from  north  to  south.*  Pliny 
calls  the  river  of  Ava,  Pumas  or  Puuian,  in  the  objective  case;  and  says,  that 
many  nations  in  that  part  of  the  country  were  called  in  general  Brackmawz, 
it  should  be  Bannance.    One  is  particularly  noticed  by  him,  "  the  Macco- 
u  cah'ngar,  with  two  rivers  called  Pumasy  and  Camas;  both  navigable, 
"  but  the  Cainas  alone,  says  he,  fall  into  the  Ganges:*    It  is  therefore  the 
Cayaiia,  or  Brahmu-putra.   The  Maga-calingas  are  the  Magas  or  Mngs, 
living  near  the  sea  shore  in  Chat'g&tth>  and  Ardcan. 

Haying  thus  described  the  heads  of  such  rivers  toward  the  east,  as  were 
known  to  the  Paurariict,  let  us  imjw  proceed  to  the  sea  shores. 
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Ptolemv  say*,  that  tlie  easternmost  branch  ofltie  Ganges  was  called 
Antihole,  or  Airradon.  This  last  is  from  the  Sanscrit  llradana,  and  is  the 
name  of  the  Brafuna-putra.  Antihole  was  tire  name  of  a  town  situated  at 
the  confluence!  of  several  large  rivers  to  the  S.E.  of  D'luiccd,  and  now  called 
Pringy-bazar.  It  is  the  Antomda  of  Pmny,  and  its  Sanscrit  name  is 
Hasii-malla,  in  the  spoken  dialects  HatitLmalla.  In  the  Swarodaya- 
muliulmya,  Hasti-malta,  as  well  as  the  country  about  it,  is  eallcd  Hasti- 
luandh,  because  the  elephant'  of  the  Raja  were  picketted  there,  or  in  its  vici- 
nity. It  was,  says  Puny,  situated  at  the  confluence  of  five  rivers,  aud  on 
tliat  account  it  is  called  Panchanada-nagarc  in  the  Haricausa. 

The  next  is  the  PJuuii  or  serpent  river:  H  is  mentioned  in  the  MaJia- 
bJiarat,  under  the  name  of  Airatat,  a  large  sort  of  serpetil.  On  its  banks 
lived  the  famous  Vlvih,  daughter  of  Aikavat,  or  Pan-nag  a,  or  the  serpent 
king:  from  her,  and  Aiuu.va,  the  Pandwan,  arc  descended  the  present 
Rajas  of  Trai-pm  a  or  CatnillaJu    Tlus  river  is  the  Fenny  of  the  maps. 

Let  us  now  pass  to  the  Carma-jrftttllit  or  Cliaigmh  river.  It  is  menti- 
oned in  the  Scanda-pururia,  in  several  Tanlras,  and  Geographical  Tracts. 
In  the  Bhuvana-cosa,  it  is  declared,  that  it  is  .so  called,  because  there 
Carma,  or  good  works  do  blossom  and  flourish  most  luxuriantly,  so  as  to 
produce  fruit  most  abundantly.  In  short,  every  thing  on  its  bank  flourishes 
in  tliat  manner,  such  as  Dkarma,  or  religious  doctrine,  Carina  religious 
deeds,  Pun ya or  righteousness:  even  the  very  spot  or  grama,  flowers  in  tliat 
wonderful  .manner;  for  Cliafgram  is  called  in  the  Pur  an  as,  PltuUa-grama. 
Chat' fa  is  a  royal  mat  spread  under  a  tree,  in  iJiose  times  of  simplicity 
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of  maxmem:  PwTd,  or  P&ht,  any  seat?,  with  flW  addition  of  J^Wr*;- 
implies  a  blessing  to  the  royal  m«#,  to  the  royal  *<?af.  This  explanation  o? 
the  meaning  of  CarmOrphulli  and  Chat'ta~grdm&,  is i  kv  the*  Bh&oana-cos a. 

In  the  Scancfti-nt*^^,*  the  words  PatYaantCkarfa  arc  acknowledged', 
as  the  names  of  CliatgAnh,  hut  with  another  meaning.  DM  having  des- 
troyed there,  the  Daitya  M'ahisha'sura;  his  hone?,  tne'flesli  being  rotten, 
appeared  upon  the  ground  like  immense  flag  stones,  or  PatYana  in  Sanserif, 
and  Chattana  in  Hind*'.  The  right  or  southern  point  at  the  mouth  of  the 
river,  is  called  Pengw,  because  it  is  towards  PengW  or  Pe«w:  the  left  of 
northen  point,  on  the  side  on  which  the  town  is  situated,  is  called1  tb  this 
day  PatYanh.  There  can  hardly  be  any  doubt,  in  my  humble  opinion, 
but  that  this  town  is  the  Penteyohs  of  Ptolemy,  for  Pat  fa,  <>tPaCttin^%ulltt 
the  flourishing  seat. 


•  '.>■ 


The  Carma-phnin  is  also  called,  though  rarely  Carria-pJudZ,  and  it  is 
the  Carnabul  of  the  Edrissi,  who  wrote  about  the  year  1194:  but  that 


geographer  has  bestowed  that  name,  rather  upon  the  town  of  Clialganh, 
because  situated  on  its  banks. 

s 

!  ■  * 

The  Carma-phnlU,  as  I  observed  before,  is  called  in  the  upper  part  of 
its  course  Dumbur&,Dumura,  or  Dumrtyd:  on  its  passing  through  the  hills, 
it  assumes  the  name  of  Carma-pJiuUi :  but  its  original  name  is  Bayult  or 


U  ,?  in. ■".;>.>(  f 


*  Section  of  the  bridge  of  Ra  ma. 
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Bayutt*   In  the  Bhuwina-cosa,  it  is  declared,  that  ,it  flows  through  the 
country  of  Ari-rajya,  or  kingdom  of  Aw,  where  it  assumes  the  name  of 
Ndbh'i,  according  to  the  Csltetra-semasa,  and  is  commonly  called  the  iV*/, 
and  Teke-naf.    This  river  is  called  in  the  Bhuwna-cosa,  He/no.  or  golden 
river,  probably  because  it  comes  from  the  golden  mountains,  styled  Hema, 
Ccaicluxna,  Canaca  &c.t  which  signify  gold.    In  general  all  the  mere  of 
this  country  are  considered  as  bruuches  of  the  Carma-plwlU,  some  are 
actually  so,  others  are  so  only  in  a  mystical  sense,   This  accounts  for  the  in- 
land communications  between  the  Carma-pliulti,  and  tile  Ardcan  river,  as 
delineated  in  former  maps.    It  is  not  to  be  traced,  as  yet,  beyond  Rarieu 
or  Ramu,  though  it  may  exist  still  further  south.    In  the  first  map  of  the 
Bengal  atlas,  this  inland  communication  by  water  is  well  delineated 
from  Chatganh,  to  Chacor(ya;  and  Mr.  Bartholomew  Plaisted,  Ma- 
rine Surveyor  carries  it  as  far  as  Rdmu.f    In  the  Cshttrasamam,  it 
is  asserted,  that  the  river  to  the  south  of  Ramu,  about  two  Yojanas,  or 
eight  Cos,. is  an  arm.  of  the  Carma-phttUt,  and  the  boundary  of  the  Barmd 
country,  or  Ardcan ;  4ind  the  author  says,  that  there  are  in  that  country, 
five  rivers  or  branches  of  the  Carma,  the  Ichhamati,  winch  flows  by 
Rdmuna  or  Ramu;  tlie  Sauc'hd,  Uie  Sunkar  of  the  maps:  the  Sr'imatt:  the 
Swaniacharl,  called  in  the  spoken  dialects,  according  to  our  author, 
Sonacharf,  but  these  two  are  unknown  to  me.    The  last  is  the  Ce*aV4,  in 

the  spoken  dialects  CacfC/uira,  and  on  its  banks  is  Havila-Mra-grama, 

  -  ■  .  *  ■  '  r" 

*  CtMro-tamata  and  Bhuvma-coi'a. 

+  Sic  New  Direction*,  &c  by  Benjamin  Lacak,  p.  30.  Mr.  B.  Plaistu,  whilst snrveyiog  soae 
mparts  of  (ha  Sunderbund,,  was  carried  away  by  an  alligator,  which  he  mistook  for  the  rotten  trunk 
of  a  tree.  This  was  written  at  the  end  of  bis  t  array,  where  he  the*  left  off,  in  the  Sawyer 
General's  Office,  where  I  saw  it  about  40  yens  ago. 
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commonly  called  Rtmguna,  which  is  inhabited  by  Magan,  and  is  situated 
amongst  lulls;  and  from  it  this  river  is  called  Ilavildara  in  the  maps. 

The  river  we  mentioned' before,  two  Yojanas  to  the  south  of  Rumu 
is  called.  Rqjju,  which  in  Sanscrit  siguifies  both  a  rope,  and  a  bamboo. 
R(iyu  is  also  synonymous  with  Gvria  and  Duma;  .which  last  is  the  name* of 
geveral  places  on  that  coast.  Perhaps  these  words  imply,  that  there  was 
either  a.cable>  or  a  boom  of  bamboos  lashed  together,  laid  across  the  river. 
There  llie  kkg  of.  Sonitpwr,  Narsca,  placed  the  Linga  or  Phala  of  Ma  ha"- 
Db'va,  under  the  name  of  Adya-ndtlta  or  Jdi-ndtha,  the  primeval  lord, 
Linga  and.  PAatf«*..  In  the  Bhuvana-cQ*a,  it  is  said,  Uiat  this  place 
was  laid  waste  hy  the  Yavanas,  or  Muselmans.  Another  name  for  it,  was 
Phalgimaga?.  or  town  of  Phalguna,  having  been  built  by  Arjuna,  called 
also  PMlguna.  In  llw  Cehetra-samdss,  it  is  said,  that  it  was  near  a  river, 
and  that  it  was  built  by  a  man  of  ihat  name,  and  it  is,  says  our  author, 
commonly  called  Phanguna  or  PItalgwu  Another  name  for  it,  he  adds,  is 
Pharingara,  and  this,  in  my  opinion,  is  the  Baracura  of  Ptolemy.  Phalgnn 
is  called  Palong  in  the  maps,  with  the  epithet  of  Bvrra  or  the  great,  winch 
might  have  been  the  case  formerly. 

* 

To  the  south  of  the  Rajjoo,  about  forty  miles  is  the  river  Ndbhf,  vulgarly 
Ndf,  because  it  proceeds  from  the  navel  of  a  certain  god,  who  resides 
amongst  the  hills.  It  is  more  generally  called  Teke-naf,  and  in  official 
reports,  made  to  Government,  I  understand  that  it  is  generally  so  called. 
Teke-naf  implies,  that  it  flows  through  the  country  of  Tek6>  written  in  some 
Sanscrit  books  Tecu,  and  Teceu,  to  be  pronounced  Teeoo  and  Tekyou. 
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It  is  now  the  boundary  of  Aracan;  and  in  some  naps,  it  is  called  the 
Dombac  river,  from  a  place  of  that  name  situated  on  to  banks.  The 
Sanscrit  name  of  Aracan  is  Barma,  Barman  and  Barmanaca  proper;  by 
the  people  of  Ptgu  it  is  called  Taktrin.  Dr.  F.  Buchanan*  says*  tftat 
Thcele  is  die  name  of  a  tribe,  living  on  the  eastern  bratum  of  the  river 
Naaf;  and  who  sent  a  colony  to  the  upper' parts  of  the  Carna-jkMi;  and 
this  circumstance,  is  recorded*  in  the  Bfmvana-cosa,  in  the  these  wordst  ~at 
4t  Carcandaca,  in  the  woods,  will:  com*  a. TecuhuTj*',:  wh»  wiH abolish  all 
"  distinctions  of  casts;  but  Naqa'rjuna  wiirdestroy  him.?*  Mdi^Cghetra- 
-samdta,  it  is.  called  Carcandu,  near  the  Carma-phnllf,  an  A  its*  present 
name  is  C&cmdi,  says  our  author.  It  is also-in  the country  of  Gfemttccr,  com- 
monly called  Ceu  or  Ceunca;  and  its  inhabitante  Ceuci  or  Koo*t'<?».  A  res- 
pectable native  of  Rangoon,  who  came  some  years  ago'  to  Benares  with 
many  persons  of  that  country,  informed  me,  thai  he  had  been  at  Aracan^ 
and  that  he  understood,  thai  the  bulk  of  the?  inhabitants  were  of  a  tribe 
called Tek  or  Tehe;  and  from  it  the  country  was  called  Teka&or  Takainx 
.  He  suspected  that  Tecain,  Yecain  and  Recant,  might  be  the  same  name 
differently  pronoun  cadi  and  indeed  Dr.  Buchanan  say$  that  indistinct 
articulation  is  fashionable  through  the  Bur  man  empire,  and  the  adjacent 
countries.  4 

The  next  river,  is  the  Ma]i&*nad£  or  great  river,  which  flowa  by  Aracan, 
There  is  Site  or  Satia-pattana,  or  the  stone  chy,  the  seator  throne  of  the 
Maga  Rajas. 

•  Atitiick  R«emxKe$,  Vot  VI.  p.  ttO. 
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There  in  the  Maha-nadi  Veriu-gartta,  or  the  bamboo  fort;  but  the' 
sea  overflowing  will  destroy  it,  and  leave  m  many  places  shoals,  and  sand' 
bajiks.  ,  This  is  the  second  inundation  of  the  sea,  which  will  do  so/ much: 
mischief  to  the  whole  country.  The  first,  it  appears  from  our  author,  afr 
fected  qhicflv  the  shores  of  Chat'gonh.  This  bamboo  fort,  I  suppose  has  been* 
rebuilt  more  inland, .  for  it  still  exists,  and  is  mentioned  in -a  Frfncftmap'by 
the.Sn>ttoBRaT  in.  the  year  175 Ir  where  it  is  called  Forl  de  Bambottx-  In 
a  sketch  of  the  mouth  of  the  river  aiAracan  by  D'An^illb,  it  is  inserted;  nut' 
without  a  name/  It  is  placed  there  about'  sixteen*  miles  to  N.;&  ofln  e* 
pagoda,  at  the  entrance  of  the  river  on  the  left  side.  «  1    m    " ' 

VBvuQARm  w  literally  ,a  bamboo  pit  in.  Sanscrit,  but  in  iff  mo?  ft  is 
either  Feifetfrfr  or the  first,  signifies  a  bambo6Jf«t;  the 
second,  a ,  bumboo-pit,  •  whjch  last  is  hardly  adinissi ble.  ■  The' town  of 
Ardcan  may  be  called  with  great  propriety  the  stone  city,  being  surrounded' 
by  sleep  craggy  rocks,  cut  artificially  like  fortifications. 

The  ^rrican  river,  m  the  Bhuvan-co&a,  is  called  Maha-nadi,  or  the  great 
river;  but  its  real  name  among  the  natives  is  unknown.  Ptolemy  calls  it 
Tocosanna,  the  true  pronunciation  of  whicli  is,  i  believe  TeWwn  or. 
Tche-Mn:  and  we  have  in  that  country  the  T^rfft  the  inhabitants  of 
Ardcan  are  of  the  Tefot*  tribe,  and  the  country  is  called  Takain,  and  the 
word  shdn  is  certainly  obvious  in  Rauslidn  another,  name  for  Aracan,  and 
I  believe,  that  Ru  or  Yu,  flat,  Fa*,  are  the  names  of  a  tribe  in  that  country^ 
for,  says  Dr.  Buchanan,  what  is  written  Ron,  is  pronounced  Yat  in  that 
country.  The  meaning  of  Shan  is  unknown;  but  I  tuke  it  to  be  an 
voi«  xiv.  5  Y 
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honorable  title.    It  is  says  Captain  Svires,  a  very  comprehensive  terra, 
given  to  different  nations,  whether  independent  or  not*    it  appears  to  mo 
that  Tehirahan,  was  pronounced  by  the  Portuguese  Touciscetn,  for  Tekt- 
than,  or  Tecwd^hdn,  in  a  derivative  form  from  Tecu^han.  Portuguese 
writers  mention  also  another  district  called  Co-Dowascan,  which  I  suppose 
to  be  Cu-Tecwashdn,  and  to  allude  to  the  invasion  of  the  Cwor  Cuci coun- 
try by  the  Thake  tribe,  as  mentioned  by  Dr.  BuchaxaK.  Mr.  D*A«*ille 
in  his  map  of  India  of  the  year  1753,  mentions  four  places  irt  the  district  of 
CJiat&nh;  three  of  which  belong  to  Artcon:  the  fourth  or  C^flrcwu- 
taan,  belongs  to  Cludgank;  being  situated  in  the  upper  parts  ef  the  Carma- 
phvltf.    The  three  other  places  are  Towascany  or  the  town  of  At  dam : 
Sitn&ar  er  (he  town  of  the  moon,  in  the  dialect  of  that  country,  and  called 
Ftfnam  the  Cahitra^amafta,  synonymous  with  Chandra  or  Stmdar,  is 
some  where  near  the  Teicd+af:  the  last  is  Sere,  probaWythe  town  t>f  Zara 
mentioned  bj  Pjattm^uesc  writers,  as  belonging  to  Artican;  itssituatfon  is 
unknown,  but  it  is  pjubahry  to  the  south  of  Arac<m. 

Wit*  Bortugttem  writers  TWrtscon  is  not  the  name  of  a  river  but  oiTa 
town,  which,  i  conceive  is  no  other  then  Ar&bm,  the  metropolis  of  the 
Tehe-sJten  tribes,  ^rotimv  places  oh  the  Tocommm  themetropolis  of  the 
country,  and  calls  it  Wri-kngon,  «  true'  Sanscrit  appellation.  Another 
name  for  ,rt,  says  oar  author,  was  ^ri^gfypUm>  which  is  an  attempt  to 
render  into  Greek,  *fe  mearn%  of  Tri-hnga  or  Trdilinga,  the  three 
Lingo,  of  Maha«mTva,  and  of  Which  the  VtU*,  ortrideht  is  the  emblem. 

Y  £  •  -i  ■■ 
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It  is  often  represented  by  three  perpendicular  cots,  parallel  to  each  other; 
and  this  in  Greek  is  called  Uri^glyptan.    Ar&can  is  part  of  an  extensive 
district  called  Tri-pura  or  Treti-jnim  in  the  Purfava*,  or  the  three  towns 
and  townships,  first,  inhabited  lay  three  tooityes,  the  maternal  uncles  of 
Ra'vana.   These  tlirec  districts  were  HmnWA,  CkatiaU  and  Barnuinaca, 
or  Rtuang,  to  be  pronounced  RashanJi  or  nearly,  so ;  it  is  now  Aracan. 
Maha'-d^va  destroyed  thescrthree  giants, -and  feted  his  ■Tri-ei&l  m  Camilla, 
which  alone  retains  the  name  etf  TVv-piiria,.  the  two  other  districts  having 
bee*  wrested  front  timbmiRQd.   The  kings  of  4riba*  and  of  CamiUJ, 
w  ere  aonstantty  striving  for  *he  mtery,  and  the  fanner  even,  conquered 
the  greatest  part  of  B*ng*tf,  henc%*o  Jhw  day,  ^hey  assume  the  title  of 
lords  of  the  twelve  Rhtittiyn*,  Hhattis,  or  priirc'rpulitierof  BengaL   At  such 
times  Arnoan  was  the  metropolis  ef *the  dVm-p«ras,  and  of  course  it  became 
the  seat  or  place  of  the  TH&tg*,  or  «hree1bld  energy  of  Maiia-ukva,  the 
emblems  of  whicfr  are  ihe>  7ViW«,  and  the  three  perpendicular  cuts. 
pTOLBivrv  says,  thilt  fin  the  country  of  TrirUnga,  there  were  white  ravens^ 
whi ite  parrots  and  beatded  cocks. 

Ths  white  parrot  i»  the  Cecutwa;  white  ravens  are  to  be  seen  occasi- 
onally in  India,  as  well  as  in  Ewope,  and  their  -appearance  is  considered 
in  this  country  as  most  inauspicious.  Some  sayr  that  this  white  colour 
might  have  been  artificial,  and  the  result  of  a  certain  liquid  preparation, 
which  after  the  removal  of  the  old  feathers  is  poured  upon  the  new  ones. 
The  colour  will  last  of  cdurse,  as  long  as  these  feathers  do;  but  will  disap- 
pear with  tliem,  at  the  next  moulting  season.  (Muselmam  in  this  country 
very  often  dye  their  beards  likewise.])   The  bearded  cocks  have,  as  it 
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were,  a  collar  of  reversed  feathers,  round  the  i\eck  and  throat,  and  there 
only,  which  gives  it  the  appearence  of  a  beard.  These  are  found  only  m 
the  houses  of  native  princes,  from  whom  I  procured  three  or  four;  and  am 
told  that  they  tome  originally  from  the  hills  in  the  N.  W.  parts  of  India. 
We  have  also  bearded  eagles  in  Europe. 

■  ••  • 

The  MaM-nadt,  or  river  of  Ardcan  is  the  last  on  that  coast,  in  our 
Sanscrit  records,  and  the  district  of  Sandowy,  called  also  Thayndwa  or 
Saindwa  by  Dr.  Buchanan,  and  declared  by  him  and*  Captain  Symes, 
to  be  the  southernmost  division  of  Ardcan,  is 'also  the  most  southerly  district 
of  the  empire  of  the  followers  of  Brahma,  or  India,  along  that  coast,  ending 
in  about  eighteen  degrees  of  latitude  north.  In,  the  Bhuimna-cosa,  it  is 
called  Sandwipa,  but,  I  believe  it  should  be  Sandux.  In  that  district  is  a 
river,  and  a  town  called  in  modern  maps  Sedba  for  Saindwa,  and  in 
Ptolemy  Sadus  and  Soda.  Between  this  river  and  Arqcan,  there  h  another 
large  one  concealed  behind  the  island  of  Chedvba,  and  the  name  of  which 
is  Catd-baidSt  or  Cdta-baisa.  This  is  the  river  Cata-beda  of  Ptolemy, 
which,  it  is  true,  he  has  placed  erroneously  to  the  north  of  Ardcan;  but, 
as  it  retains  its  name  to  this  day  among  the  natives,  and  as  it  is  an  uncom- 
mon one  in  that  country,  we  can  hardly  be  mistaken. 

As  that  part  of  the  country  is  very  little  frequented  by  seafaring  people, 
the  Cdld-baidd  is  not  noticed  in  any  map,  or  sea  chart  whatever.  It  was 
first  brought  to  light  by  the  late  Mr.  Reuben  Burrow  an  able  Astronomer, 

•  Jtiatkk  Research**,  Yd.  Otfa.  199  and  «0l. 
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and  who  visited  that  part  of  the  coast  by  order  of  government.*  In  the 
language  of  that  county  Cat  a  is  a  fort,  and  Byeitzd  or  Baidzd  is  the  name 
of  a  tribe  in  that  country,  f  Thus  Cdtd-baiza  is  Fort  baidzd,  and  Baidza- 
Cdtd  is  the  Baiza-fort. 

- 

The  island  of  Cheditba,  opposite  to  this  river,  is  called  very  properly 
Bazacata  by  Ptolemy,  and  Dr.  Buchanan  informs  us,  that  the  letters 
T,  D,  Th.  and  S,  Z,  are  almost  used  indiscriminately  in  that  country,  where 
even  indistinct  pronunciation  is  fashionable. 

In  .the  countries  of  Chat'tala,  and  Batmanaca,  Ra'ma-chandba  began  his 
first  bridge,  in  his  intended  expedition  against  Ra>ana.  The  abutment 
took  up  the  whole  of  these  countries;  and  then  Ra'ma-chandra  carried  on 
his  works,  directly  towards  Subela  or  Sumatra,  and  had  nearly  reached 
that  island,  when  by  the  advice  of  Vibhishan  king  of  that  country,  he 
left  off,  and  began  another  bridge  at  Rdmeswara  in  the  south  of  India.  Of 
the  former  bridge  seven  piers  arc  still  to  be  seen,  which  form  the  archipe- 
lagos of  the  Andaman  and  Nicobar  islands,  exhibiting  vast  ruins  consist- 
ing  of  all  the  rocks,  which  surrounded  them.  The  Hindus  fancy  that  all 
ledges  of  rocks,  and  all  islands  placed  in  a  line  are  the  remains  of  bridges 
made  either  by  the  gods,  or  by  the  devils,  for  some  particular  purposes, 
generally  unknown  to  us  at  present. 

•  Atiatick  Researches,  Vol.  4.  p.  326. 
+  Jriatiek  Researches,  Vol.  fi.  *44. 

VOL.  XIV.  5  Z 


454  On  the  ancient 

The  Portuguese  maps  exhibit  only  four  rivere  on  that  coast;  that  of 
Chatgdnh;  the  Chocoria,  to  be  pronounced  Khocorid;  the  river  and  gulf  of 
Udmeu,  and  the  river  of  Ardcan.  The  gulf  of  Rdmu,  now  called  the  bay 
of  Cruzcool,  has  a  considerable  river,  that  falls  into  it,  called  Mud*- 
colley  after  which  is  denominated  the  opposite  island,  but  called  by  our 
seafaring  people  Mascalt  litis  appellation  being  more  familiar  to  them; 
but  in  the  Portuguese  maps,  there  is  no  name  affixed  to  it  The  name  of 
the  island  to  the  north  of  this,  is  Cuccura-dwipa,  but  in  Uie  spoken  dialects 
Cuccur-diva  or  Cuccur-did,  or  the  island  of  dogs.  In  these  dialects  a  dog 
is  generally  called  Cut'a;  and  from  Cut'd-dicip  I  suspect  they  ltavemade 
Cuttub-ded.  There  is  a  place  in  it  called  Cukerd-hanserd,  which,  the  pilots 
8ay>  signifies  Dog-noimming  Creek.  It  is  called  Qtwqor-dicd  by  Lindschot 
in  his  map  of  India,  and  Cuccuri-diva  by  P.  Monseurat.* 

The  course  of  the  Ganges  has  not  been  traced  beyond  Gangautri,  for 
the  stream,  a  little  farther,  is  entirely  concealed  under  a  glaciere  or  iceberg, 
and  is  supposed  to  be  inaccessible.  Be  this  as  it  may,  the  source  of  the 
Ganges  \s  supposed  to  be  in  a  basin  called  Cuntfa,  because  it  U  in  the 
shape  of  a  drinking  vessel,  so  called  in  Sanscrit,  and  Piydld  in  Hindi. 
Thus  the  source  of  the  Nile,  and  that  of  the  Jordan,  was  called  Phiala,  or 
the  cup  in  Greek,  because  in  that  shape,  and  the  water,  forcing  its  way  at 
the  bottom,  re-appeared  at  a  considerable  distance,  Uurough  subterraneous 
channels. 


•  In  an  autograph.  MS.  of  the  author,  La  u>-  poisejsioa.  The  Padre  wrote  about  the  year 
1590,  in  the  priioot  of  Sksna  in  Arabia. 
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This  is  supposed  to  be  the  case,  with  our  Cwid'a,  which  is  said  to  be 
deep,  and  that  water  is  constantly  oozing,  and  dripping  from  its  steep, 
and  guttered  sides,  forming  many  little  streams,  which  are  called  the 
hundred  weepers,  from  the  .manner  in  which  they  fall,  and  also  from  the 
noise,  they  make.   These  falli i  ig\  to  the  bottom,  form  a  considerable  stream, 
which,  they  say,  forces  its  way  through  channels,  either  under  ground,  or 
under  the  glaciere.    This  place  is  said  to  be  inaccessible  to  mortals,  and 
that  the  above  particulars  were  revealed  to  certain  Munis.*    This  stream 
re-appears  at  Gangautrr,  where  is  a  fall  of  no  great  magnitude.    Below  the 
fall,  in  the  middle  of  tlie  river,  is  a  rock  styled  the  head,  or  top  of  the 
Linga  of  Maha-de'va.    The  Ganges  tumbles  over  it,  hence  this  stone  is 
called,  from  Uiat  circumstance  Patdcni,  or  Patcani.    From  thence  the 
river  goes  to  the  Awartta  of  the  Ganges,  or  of  Haray  Hart  and  Brahma ;  and 
thus  we  have  Gangdwdrtla,  Brahmdwartta,  &c;  but  it  is  more  generally 
called  Hara-dwdra,  the  gale  or  pass  of  Harcu    Awartta  literally  signifies 
an  enclosed  place  of  a  circular  form,  and  is  more  particularly  applied  to 
places  of  worship;  but  in  general  these  places  are  circumscribed,  by  an 
imaginary  line  only. 

The  Paururiics,  declare,  that  the  Ganges,  issuing  from  under  the  feet  of 
Vishnu,  under  the  pole,  flies  through  the  air,  brushing  tlie  summits  of  the 
highest  mountains,  and  falls  into  the  Can  da  of  Brahma',  which  is  acknow- 
ledged to  be  the  lake  of  Mana-sarovara,  and  from  thence  through  the  air 

again/  it  alights  upon  the  head  of  Maha-de'va,  and  remains  entangled  in 
j — -       =  ■  ,  .  ,    .  ■ 

*  Thit  have  however  been  revealed  to  Cspt.  Horwon,  see  page  117  of  this  Toloroe.  the  so. 

count  here  given  is  i o  correct  that  it  proves  the  actual  visitation  of  the  spot  by  the  Hindus— VL.  11.  W. 
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the  lock  of  hair  on  his  head,  from  which  it  drops  continually  into  a  bason 
beneath,  called  Bindu-sarovara  or  the  dripping  pool,  but  this  cannot  be 
the  same  with  our  dripping  CuncTa. 

This  curious  account  of  the  origin  of  the  Ganges,  was  not  unknown  to 
our  ancient  writers;  for  Pliny  says,  that  the  Ganges,  after  such  fatiguing  a 
journey,  brushing  the  lops  of  mountains  in  its  way,  as  Curtius  says,  rests 
itself  at  last  in  a  lake.  •  Mr.  James  Fraser  of  the  Civil  Service,  in  his  sur- 
vey of  the  source  of  the  Ganges,  saw  the  peaks  which  surround  this  hollow, 
but  the  road  to  this  holy  Curid'a  was  impracticable,  and  this  holy  place 
remains  inaccessible  to  this  day.*  Below  Haradwdra  Uie  Ganges  sends 
forth  several  branches,  which  rejoin  the  parent  stream  at  various  distances. 
These  branches  are  in  general  the  remains  of  old  beds  of  the  river,  at  dif- 
ferent periods. 

On  the  western  side,  they  form  an  almost  uninterrupted  chain  as  far  as 
Furrttckabad,  according  to  the  latest  surveys  of  that  country. 

<— 

These  branches  have  various  names;  but  in  general,  Uiey  are  called  by 
the  country  people  Burt-Ganga,  or  the  old  Ganges.  Another  name  is 
Ban-ganga,  or  the  reed  river,  because,  whenever  the  Ganges,  or  any  other 
river  forsakes  its  old  bed,  this  old  bed  and  its  banks  are  soon  overrun  with 
Baria  or  reeds,  which  form  numberless  thickets,  in  Sanscrit  Saraban:  and 
these  two  denominations,  are  used  by  the  learned,  particularly  the  latter. 

*  Sn  Asiatick  Rtsearches,  Vol.  XIIL 
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It  is  by  no  means  an  uncommon  name  in  India,  as  well  as  Sardvatt,  of 
abounding  with  reeds.  It  has  also  the  name  of  the  Rdma-gangd,  to  tlie 
eastward  of  the  Ganges. 

The  only  branch  of  that  name,  which  can  attract  our  notice,  is  to  the 
westward,  springs  out  at  llardwdr,  and  rejoins  the  Ganges  at  Bangliatt. 
This  part  is  well  delineated  in  the  general  map  of  India.  It  springs  out 
again,  according  to  Uie  late  surveys,  at  SuccuMaul,  passes  to  the  eastward 
of  the  ruins  of  Hastina-pur,  and  rejoins  the  Ganges  at  Gur-mucteswar. 
This  Dan  or  Saraban  river  was  formerly  the  bed  of  the  Ganges,  and  the 
present  bed  to  the  eastward  was  also  once  the  Ban  or  Saraban  river. 

This  Ptolemy  mistook  for  the  Rdma-gangd,  called  also  the  Ban, 
Saraban  and  Sardvatt  river.    For  the  four  towns,  which  he  places  on  its 
banks,  are  eitlter  on  the  old,  or  on  the  new  bed  of  the  Ganges.  Stoma,. 
and  Sapotus  are  Haslnaura,  or  Hastind-nagara  on  the  old  bed;  and 
Sabal,  now  in  ruins,  on  the  eastern  bank  of  the  new  bed,  and  is  commonly 
called  Sabulgur.    Ilastind-pur  is  twenty-four  miles  S.  W.  of  Ddrd-nagar, 
and  eleven  to  the  west  of  the  present  Ganges:  and  it  is  called  Hastnawer, 
in  the  Ayin  Acberi*  Eorta  is  the  Awartta,  we  mentioned  before,  or  llar- 
dwdr.   It  is  called  Arate  in  the  Pcuting.  tables,  and  by  the  Anonymous 
of  Ravenna- 

In  the  immense  plains  of  Anu~Gangam  or  the  Gangetic  proving 
there  are  two  declivities  or  descents.    One  towards  the  east,  and  the  other 

*  Vol.  3d.  p.  67. 
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irom  the  northern  mountains  towards  the  south.    This  precipitates  the 
waters  of  the  Ganges,  against  its  Tight  bank,  towards  the  south,  and  makes 
them  strike  with  violence  against  the  Pddanta  or  Pddanlica,  the  foofs 
end  of  the  mountains  to  the  south,  and  which  begins  at  Ckundr,  and 
ends  at  Rdj-mald.   The  soil  of  the  country  to  the  south  of  the  Ganges 
consists  entirely  of  native  earth,  stiff,  of  a  reddish  colour,  and  strongly 
fortified  with  huge  rocks,  and  stones  of  various  sizes.    The  soil  of  the 
country  -to  the  north,  as  far  as  the  mountains,  is  entirely  alluvial,  with 
large  tabular  concretions  of  Cancer  or  Tophus  aquatilis.    The  depth 
is  unknown,  as  excavations  have  been  made  to  the  depth  of  about  108 
feet  without  coming  at  the  bol'.om,  or  to  the  native  earth.    In  the  upper 
parts  of  the  course  of  the  Ganges,  as  far  down  as  the  pass  of  Sancri- 
gali,  its  aberrations  and  wanderings  are  confined,  within  narrow  limits,  and 
its  encroachments  and  devastations  arc  comparatively  trifling.    It  is  a 
female  deity,  and  in  her  watery  form,  is  of  a  most  re$tle«  disposition, 
seemingly  bent  on  mischief,  and  often  doing  much  harm.    This  unrelent- 
ing disposition  of  hers  to  encroach,  is  greatly  impeded,  and  checked 
by  the  Pddanti,  or  the  foot  of  the  mountains  with  its  rocky  points  pro- 
jecting into  the  stream  such  as  Cfmuar,  Mudgir,  Sultan-gunge,  Patter- 
gvtta,  Pointy,  Sancri-gali  and  Ruj-mahL 

The  word  Pddanti  is  pronounced  Ponty  in  the  spoken  dialects,  and 
is  spelt  Paentcc  by  Dr.  Hunter,  in  his  Dictionary.  But  by  Pointy  we 
generally  understand  now,  that  rocky  point,  wliich  is  near  Patter-gotta. 
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The  Sanscrit  name  of  Churidr  is  Charariddri,  or  Cliararid-giri,  which 
is  nearly  synonymous  with  Pddantica.  This  last  is  mentioned  in  the 
Rattia-cos  a,  and  in  some  Purdn'as,  where  it  is  called  Pddapa. 

Between  these  huge  rocky  points  the  Ganges  is  constantly  at  work, 
excavating  deep  bays  and  gulfs,  which,  after  long  periods,  she  fills  up 
entirely,  and  then  scoops  them  out  again.  Even  the  huge  rocky  points, 
I  just  mentioned,  have  by  no  means  escaped  her  unrelenting  activity.' 
They  are  cut  down  almost  perpendicularly  from  top  to  battom;  and  it  is 
written  in  tlic  Pururias,  that  the  Gauges  has  carried  away  the  half  of  the 
hills  otCkuriar,  and  Muclgir;  but  there  was  no  occasion  for  any  written 
authority  in  the  present  case. 

It  is  written  in  the  Vayu  and  Visknu-purdrids,  that  Hastind-pur  was 
destroyed  by  the  Ganges,  early  in  the  Cali-ijuga.  The  Vdiju  places  this 
event  in  the  sixth  generation  after  the  great  war,  and  the  Vishnu-purdna 
in  the  eighth;  that  is  between  eleven  or  twelve  hundred  years  before  our 
era;  and  it  U  recorded  there,  that  the  seat  of  empire  was  transfered  to 
Caus'ambi  near  Allahabad*  It  is  well  known  that  the  old  site  of  PdJt'ali- 
putra  or  Patnu,  has  been  entirely  carried  away  by  the  Ganges,  and  in  its 
room,  several  sand  banks  were  formed,  and  which  are  delineated  in  Major 
Rknnell's  map  of  the  course  of  the  Ganges  with  his  usual  accuracy* 
However  Colonel  Colebrooke,  Surveyor  General,  having  made  a  new  survey 
of  the  river,  found  that  these  several  sand  banks  were  consolidated, 
into  an  island  about  sixteen  miles  long,  and  which  masks  entirely  the 
mouth  of  the  Gan'Taci,  nay  it  has  forced  it,  in  an  oblique  direction  about 
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six  miles  below  Patna,  whilst  in  Major  Renneli/b  lime,  it  was  due  north 
from  the  N.  W.  corner  of  Uiat  town,  and  in  sight  of  iL 

The  most  ancient  town  of  Bali-gur  or  Balini~gur,  close  and  opposite 
to  Bhagal-pur,  was  eutirely  destroyed  by  the  Ganges,  in  the  beginning 
of  the  thirteenth  century,  according  to  the  Cshetra-samdsa,  Its  place  is 
wholly  filled  up  with  sand  and  loose  earth,  many  villages  are  now  upon  iL 
This  spot  at  some  future  period  will  be  scooped  out  again  and  so  on 
alternately. 

As  the  Ganges  is  a  most  favourite  deity  of  the  Hindus,  they  have  in 
various  shapes  applied  to  it  the  ineffable  and  mysterious  number  THREE, 
the  type  of  the  Hindi  triad.  It  comes  down  from  heaven  in  a  threefold 
stream,  which  upon  earth  forms  a  Triceni,  or  three  plated  locks.  This 
stream  at  Prayag  meeting  Yamma  and  Sarasteatf,  forms  here  a  second 
Triverii,  and  the  two  last  rivers  near  Hoogly,  forsaking  the  Ganges,  form  a 
third  Trirerii.  Besides  these  illustrious  streams,  the  Ganges  receives 
many  inferior  ones  divided  into  various  classes.  Seven  belong  to  the  first, 
one  hundred  to  the  second,  and  one  thousand  to  the  third.  All  these  hav- 
ing joined  the  Ganges,  to  pay  their  respects  to  her,  part  from  her  as  they 
approach  the  sea.  Hence  the  Ganges  is  said  to  rush  into  the  ocean 
through  three,  seven,  one  hundred  and  even  one  thousand  mouths.  This 
beautiful  arrangement  conveys  but  little  geographical  information. 

:  The  Ganges  has  also  three  Gangaiitriv ;  one  in  the  north,  which  is  well 
known,  the  second  is  at  Hardicur,  and  the  third  near  Palter-gotta- 
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The  two  last  are  certainly  falls;  but  of  that  kind  only  called  Rapids  in 
America,  The  last  was  well  known  in  the  twelfth  and  thirteenth  centuries, 
and  a  considerable  town  at  the  mouth  of  the  Causict,  with  the  surrounding 
district  was  from  that  circumstance  called  Gangautri.* 

There  are  several  inferior  rapids,  in  the  Ganges,  which  are  called  by 
the  natives  Patacni,  Palvni  and  Patcanyd.  The  last  Gangautri  begins 
at  Patter-gotta,  and  ends  at  Sancri-gali,  and  is  certainly  a  dangerous  rapid, 
where  many  accidents  happen.  It  was  formerly  much  dreaded,  not  only 
on  account  of  the  violence  of  the  current,  of  the  many  rocks  and  sands  in 
the  bed  of  the  river;  but  also,  on  account  of  the  thievish,  and  cruel  disposi- 
tion of  the  natives  on  both  sides. 

Hence  I  am  told,  that  poets  sometimes  called  it  the  reach,  stream  or  rapid 
of  the  blessed  or  departed,  Nirvdna-va/ia,  answering  to  the  American 
phrase  of  Rapid  des  Noyh,  or  des  Trepasses* 

■ 

There  were  also  three  remarkable  Charanddris,  or  Padantis,  Chnriar, 
"Mudgir  and  Pointy,  each  of  which  had  a  Gala,  Gali,  a  pass  or  Gully.  The 
last  is  called  Sancri-gali,  from  the  Sanscrit  Sancirna-gali,  or  the  intricate, 

♦ 

and  narrow  pass. 

Tiif  two  other  Pfldantis,  with  their  passes,  or  Gullies  are  Srigalu, 
another  name  for  Cluntdr,  and  the  Sagala  of  P-roLorv:  the  other  is 
Sac'hald,  or  Mudgir,  and  called  Sigala  by  our  ancient  geographer. 

*  Uutuky  of  Bengal,  by  M»jw  Stiwaht,  p.  52. 
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Let  us  now  pass  to  the  lower  parts  of  the  Ganges,  in  its  course  towards 
the  sea,  through  the  Antarvedf,  or  Delta  of  the  Ganges.  Ptolemy  reckons 
five  mouths,  which  luckily  he  describes  with  tolerable  accuracy. 

The  first  mouth  is  the  Camlmson,  now  the  Suvarna-rec'ha,  or  Pipley 
river,  which  was  considered,  as  the  westernmost  mouth  of  the  Ganges,  till 
the  country  was  surveyed,  under  the  inspection  of  Major  Renxell. 

The  next  or  second  mouth,  which  is  that  of  the  Bh&girafhf,  is  called  in 
Sanscrit,  Vriddhnmanteswara-Samudra,  literally  the  swelling  lord  Oceanus 
alluding  to  the  Bore,  which  makes  its  appearence  in  this  branch  of  the 
river.  It  begins,  at  Fultd  and  reaches  sometimes  as  far  as  Nadiya. 
Plutlla-gr&m  is  the  Sanscrit  name  of  FuUd  and  is  so  called  because  Samu- 
dra  swells  with  joy,  at  the  sight  of  his  beloved  son  Lunus,  and  his  heart, 
like  a  flower,  opens  and  expands,  at  the  sight  of  him.  Vrtddhamania 
implies  increase,  either  in  bulk,  consequence  or  wealth,  &c.  In  the  spoken 
dialects  it  is  called  the  Biutamantes'wara,  and  simply  the  Mantes'wari 
river.  It  is  said  in  the  Cshetra-samdsa  to  consist  of  three  channels;  one 
leads  toward  Ilijjili,  and  was  called  the  old  moorish,  or  western  channel 
formerly;  for  the  present  western  channel,  to  the  eastward  of  the  former,  is 
very  different.  The  old  moorish  channel,  I  believe  is  no  longer  used. 
The  second  goes  toward  Ganga-sagara,  this  is  the  eastern  channel;  and 
the  third  in  the  middle  is  called  Ilagi-mmdna.  These  channels  are 
formed  by  sand  banks,  denominated  in  some  places  braces,  and  in  others 
reefs,  and  flats.  The  Hugi-masana  is  along  that  sand,  corruptly  called 
by  seafaring  people,  the  mizen-sahd,    lUgi  signifies  lusting  after,  greedi- 
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ness  of  prey.  Masdna  is  supposed  to  be  derived,  from  the  Sanscrit  Masi, 
which  signifies  a  change  of  form :  but  Masdn  in  the  spoken  dialects,  when 
speaking  of  the  water  of  the  Ganges  implies  a  particular  part  of  the  chan- 
nel, where  the  stream  puts  on  a  new  form,  and  which  looks  like  a  gentle 
boiling  of  the  water,  with  sand  rising  up  and  felling  down.  That  partof  the 
Channel  is.carefully  avoided  by  boatmen,  as  it  shews  that  there  is  a  quick- 
sand, which  causes  this  appearance.  I  am  assured  that  it  is  also  called 
Ran-masdn,  nay  some  insist  that  this  is  the  true  reading.  Ran  a  implies' 
a  tumultuous  struggling,  attended  with  a  quick  motion,  and  running  and 
answers  here  to  the  English  word  race,  as  used  by  seafaring  people. 

This  mouth  is  thus  called  on  account  of  its  size,  and  of  the  tremendous 
appearence  of  the  Bore  in  it,  Samudra,  is  Oceanus,  Sdgara,  is  Pontus, 
Narayena,  is  Nereus,  or  Nereon,  and  Varuria,  called  also  Naupati,  or 
Naupatin,  or  the  lord  of  ships  is  Neptune,  and  perhaps  the  Nephtynof  the 
Egyptians.  This  is  the  Ostium  magnum,  the  second  mouth  of  the  Ganges, 
according  to  Ptolemy.  The  third  mouth  called  by  him  Camberikfion,  is 
that  of  the  river  Camb&raca,  the  true  Sanscrit  name  of  which,  is  Cumdraca, 
according  to  the  Cshelra-samusa.  It  is  called,  in  the  spoken  dialects  Cam- 
hadCac,  or  Cabbud'ac,  and  by  our  early  writers,  Gundruc  probably  for 
Gumbruc;  and  also  Gaudet,  which  is  a  mistake;  for  this  is  the  Godupa, 
called  in  the  spoken  dialects  Godui  and  Godavdfu,  and  in  the  maps  Gorroy, 
to  llie  eastward  of  Bhushna* 
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The  Cmnuraca  ami  Ichhamati,  are  branches  of  the  Bhairara,  or 
Boyrub  in  the  -spoken  dialects,  and  which  proceeds  from  the  sweat  of 

MvnA-DEVA. 

*  - 

The  fourth  is  called  the  false  mouth  by  Ptolemy,  probably  because  it 
is  so  broad,  and  extensive,  that  it  was  often  mistaken  for  the  easternmost 
branch  of  the  Ganges,  which  lies  concealed  behind  numerous  islands.  Its 
Sanscrit  name  according  to  Cavi-Ra  ma's  Commentary,  is  Trina~cadClw% 
on  account  of  its  banks  being  covered  with  luxuriant  grass,  and  of  course 
abounding  with  liar  in  a,  deers  and  antelopes;  for  which  reason  it  is  also 
called  Hariri  a-gtuitYat  from  their  frequently  making  their  appearence,  at 
the  landing  places  or  Ghall's. 

Ptolemy's  description  of  the  Delta  is  by  no  means  a  bad  one,  if  we 
reject  the  longitudes  and  latitudes,  as  I  always  do,  and  adhere  solely  to 
his  narrative,  which  is  plain  enough.  He  begins  with  the  western  branch 
of  the  Ganges  or  BhagiraVht,  and  says,  that  it  sends  one  branch  to  the 
right,  or  towards  the  west,  and  another  towards  the  east,  or  to  the  left. 
This  takes  place  at  Tri-veiii,  so  called  from  three  rivers  parting,  in  three 
different  directions,  and  it  is  a  most  sacred  place.  The  branch,  which 
goes  lowards  the  right,  is  the  famous  Saraswati;  and  Ptolemy  says, 
that  it  Hows  into  the  Cambusan  mouth,  or  the  mouth  of  the  Jellasore  river, 
called  in  Sanscrit  Sactimatt,  synonimous  with  Cambu,  or  Cambuj  or  the 
river  of  shells.  This  communication  does  not  exist,  but  it  was  believed 
to  exist,  till  the  country  was  sun-eyed.  This  branch  sends  another  arm 
says  our  author,  which  affords  a  passage  into  Uie  great  mouth,  or  that  of 


Digitized  by  Google 


Geography  of  India:  465 

the  BhdgirafM  or  Ganges,  This  supposed  branch  is  the  Rupanardyaria, 
which,  if  the  Saraswatf,  ever  flowed  into  the  Cambuaon  mouth,  must  of 
course  have  sprung  from  it,  and  it  was  then  natural  to  suppose  that  it  did 
so.  Mr.  D'Anville  has  brought  the  Saraswatt  into  the  Jellasore  river  in 
his  maps,  and  supposed  that  the  communication  took  place  a  little  above 
a  village  ca.Ied  Danton,  and  if  we  look  into  the  Bengal  Atlas,  we  shall 
perceive,  that  during  the  rains,  at  least,  it  is  possible  to  go  by  water,  from 
Hoogly,  through  the  Saraswatf,  and  many  other  rivers,  to  within  a  few 
miles  of  Danton,  and  the  Jellasore  river. 

■ 

The  river,  which  according  to  Ptolemy  branches  out  towards  the  east, 
or  to  the  left,  and  goes  into  the  Cambarfcan  mouth  is  the  Jumna,  called  in 
Bengal  JubunA,  For  the  Ganges,  the  Jumna  and  the  Saraswati  unite  at 
the  northern  Trfoerii  or  Allahabad,  and  part  afterwards  at  this  Triveni 
near  Hoogly.  It  was  known  to  the  ancients;  for  k  is  called  Tropina  by 
Pliny;  and  by  the  Portuguese  Tnppini,  and  in  the  spoken  dialects  they 
say  TerbonL  Though  the  Jumna  flows  into  the  Camberican  mouth,  it 
does  by  no  means  form  it;  for  it  obviously,  derives  its  name  from  the 
Cambdcfdcd,  or  Cambdrac  river,  as  I  observed  before.  But  let  us  proceed : 
Ptolemy  says,  that  the  Ganges  sends  an  arm  toward  the  east,  or  to  the 
left,  directly  to  the  false  mouth  or  Haririaghat'ta.  From  this  springs 
another  branch  Antiboli,  which  of  course  is  the  D'hdcca  branch,  called 
tlie  Padnut  or  Puddd-gangd.  There  is  a  mistake,  but  of  no  great  conse- 
quence, as  the  outlines  remain  the  same.  It  is  the  Paddd  or  D'hdccA 
branch,  which  sends  an  arm  into  the  Hariria-ghaftd.  The  branching 
vol.  xiv.  6  C 
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ant  is  near  Cuslee,  and  Comercolly  and  under  various  appellations,  it  goes 
into  the  Hariria-ghatta  mouth* 

It  was  my  intention  to  have  described  the  western  boundary  of  Anu~ 
gangam  in  the  same  manner  as  I  have  described  the  others:  but  I  find 
it  impossible,  at  least  for  the  present.  A  descriptioa  of  the  country,  oa 
both  sides  of  the  said  boundary  would  certainly  prove  very  interesting; 
but  the  duef  difficulty  is,  that  the  natives  of  these  countries,  insist  that  the 
Setlej  formerly  ran  into  the  Caggar  or  Drishadvati,  and  formed  a  largo 
river  called  in  Sanscrit  Dhulpapa,  and  by  Megasthenes  Tutapw.  This 
is  also  my  opinion,  but  I  am  not  sufficiently  prepared  at  present  to  lay  an 
account  of  it  before  the  society.  As  the  Gaggary  or  some  river  felling  into 
it,  is  supposed  by  our  ancient  writers  to  have  been  also,  the  boundary  of 
the  excursions  of  the  gold  making  ants  toward  the  east,  I  shall  give  an 
account  of  them,  as  possibly  I  may  not  have  hereafter  an  opportunity 
of  resuming  the  subject:  the  legends  are  certainly  puerile  and  absurd,  but 
as  they  occupy  a  prominent  place  in  the  writings  of  the  naturalists  and 
geographers  of  classical  antiquity,  they  may  be  regarded  as  worthy  of  ouf 
attention,  and  it  may  at  least  be  considered  as  a  not  uninteresting  enquiry, 
to  endeavour  to  ascertain  their  source. 

•  * 

♦ 

Oi  a  ancient  authors  in  the  west,  mention  certain  ants  in  India,  which 
were  possessed  of  much  gold  in  desert  places,  amongst  mountains;  and 
which  they  watched  constantly,  with  the  utmost  care.  Some  even  assert- 
ed, that  these  ants,  were  of  the  size  of  a  fox,  or  of  a  Uyrcanim  dog,  and 
Pliny  gives  then  horns  and  wings. 
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These  gold  making  ants  are  not  absolutely  unknown  in  India  ;  but 
the  ant  in  the  shape,  and  of  the  sizo  of  a  Ilyreanian  dog,  was  known  only 
on  Uie  borders  of  India,  and  in  Persia.  The  gold  making  ants  of  the 
Jlindm  are  tpuly  ants,,  and  of  thabsort  called  Thermite*.  To  those,  how- 
ever birds  are  generally  substituted  in  India:  they  are  mentioned  in-  the 
institutes  of  Menu  *  and  there  called  Iletnacarcu,  or  gold  makers.  They 
are  represented  as  of.  a  vast  size,  living  in  Uie  mountains  to  the  N.  W.  of 
India,  and  whose  dung  mixing  with  a  sort  of  sand  peculiar  to  that 
country,  the  mixture  becomes  gold,  The  learned  here  made  the  same 
observation  to  me,  as  they  did  to  Ctesias  formerly,  that  these  birds,  having 
no  occasion  for  gold,  did  not  care  for  it,  and  of  course  did  not  watch  it; 
but  that  the  people,  whose  business  it  was  to  search  for  gold,  were  always, 
in  imminent  danger,  from  the  wild  and  ferocious  animals,  which  infested 

> 

the  country.  This  was  also  Uie  opinion  of  St.  Jerome  in  one  of  his 
epistles  to  Rustic  vs. 

These  birds  arc  called  Ilemacaras,  or  gold  makers;  but  Garuda,  or 
the  eagle  is  styled  Swarria-ckura  or  he,  who  steals  gold,  in  common  with 
the  tribes  of  magpies  and  crows,  who  will  carry  away  gold,  silver  and 
any  Uiing  bright,,  and  sh[ning. 

Gajivd'a  is  often  represented  somewhat  like  a  griffin  wiUi  the  head,  and 
wings  of  an  eagle,  Uie  body  and  legs  of  a  man;  but  wiUi  the  talons  of 
Uie  eagle.    He  is  often  painted  upon  the  walls  of  houses,  and  generally. 
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about  the  size  of  a  man.  This  is  really  the  griffin  of  the  Hindis;  but 
he  is  never  even  suspected  of  purloining  the  gold  of  the  Hemacara  birds. 

The  large  ant  of  the  size  of  a  fox,  or  of  a  Hyrcanian  dog,  is  the  Yuz 
of  the  Persians,  in  Sanscrit  Cfnttrctca-Vyagkra,  or  spotted  tyger,  in 
Hindi  Ckitta,  which  denomination  has  some  affinity  with  Cheunta  or 
Chyonta  a  large  ant  This  has  been,  in  my  opinion,  the  cause  of  this 
ridiculous,  and  foolish  mistake  of  some  of  our  ancient  writers.  The  Yuz 
is  thus  described  in  the  Ayin  AcheruC*)  "  This  animal,  who  is  remark- 
"  able  for  his  provident,  and  circumspect  conduct,  is  an  inhabitant  of  the 
u  wilds,  and  has  three  different  places  of  resort.  They  feed  in  one  place, 
*  rest  in  another,  and  sport  m  another,  which  is  their  most  frequent 
"  resort.  This  is  generally  under  the  shade  of  a  tree,  the  circuit  of  which 
"  they  keep  very  clean,  and  enclose  it  with  their  dang.  Their  dung  in 
"  the  Hindnvee  language  is  called  Akhir." 

Abvl-Fazil,  it  is  true  does  not  say  positively,  that  their  dung,  mixing  with 
sand,  becomes  gold,  and  probably  he  did  not  believe  it.  However,  when 
he  says,  that  this  dung  was  called  Atchir  m  Hindf,  it  implies,  the  transmu- 
tation of  the  mixture  into  gold.  Akhir  is  for  Ohir  in  the  spoken  dialects, 
from  the  Sanscrit  Csfa'ra ;  from  this  are  derived  the  Arabic  words  Acsir> 
and  El-acsir-Elixir,  is  water,  milk  also,  and  a  liquid  m  general.  To  effect 
this  transmutation  of  bodies,  the  Hindus  have  two  powerful  agents,  one 
liquid  called  emphatically  Cshfr,  or  the  water.  The  other  is  solid,  and  is 
called  Man'i  or  the  jewel ;  and  this  is  our  philosopher's  stone,  generally 
called  Sparsa~marii\  the  jewel  of  wealth;  Hirariya-marii,  the  golden  jeweK 
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There  are  really  lamps  of  gold  dust,  consolidated  together  by  some  un> 
known  substance,  which  was  probably  supposed  to  be  the  indurated  dung 
of  large  birds. 

Thesb  are  to  be  met  with  m  the  N.  W.  of  India,  where  gold  dust  Is  to 
be  found.  They  contain  much  gold,  it  is  said,  and  are  sold  by  fne  weight* 

•  •  •  •  ■'  ,\      r  \ 

In  Sanscrit  these  lumps  are  called  Suxtrna-mtSc&hieas,  because  they  are 
supposed  to  be  the  Work  of  certain  Macshicas,  or  flies,  called  by  us  Hying 
ante,  because  irt  the"  latter  end  of  the  rains,  tltey  spring  up  from  the  ground 
in  the  evening,  flying  about  in  vast  numbers,  so  as  to  fill  up  every  room* 
in  which  there  are  candles  lighted,  to  the  great  annoyance  of  the  people 
in  them.  These  flies  are  one  of  the  three  orders  Of  termites,  apparently  of 
a  very  different,  though  really  of  the  same  species.  This  third  otidet  con> 
sists  of  winged,  and  perfect  insects,  which  alone  ate  capable  of  propaga- 
tion. These  never  work,  nor  fight,  and  of  course  if  they  can  be  said  to 
make  gold,  it  must  be  through  the  agency  of  their  own  oftspring,  the 
labourers,  or  working  termites,  which  in  countries  abounding  with  gold 
dust  are  supposed  to  swallow  some  of  this  dust,  and  to  void  it,  either  along 
with  their  excrements,  or  to  throw  it  up  again  at  the  mouth.  According 
to  the  Geographical  Comment  on  the  Mahd-Bhdrata,  the  Siwarna-MacsJuca 
mountains,  are  on  the  bank's  of  the  Vitasta.  There  are  also  Macshicas 
producing  silver,  brass,  &c.  I  never  saw  any,  but  Mr.  Wilson  informs 
me  that  they  are  only  pyrites,  and  indeed,  according  to  Pliny,  there  were 
gold  and  silver  and  copper  pyrites.  Alchemists,  who  see  gold  every  w  here, 
pretended  formerly,  that  there  was  really  gold  and  silver  in  them,  though 
vol.  xiv.  6  D 
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not  easily  extracted.    If  so  it  must  have  been  accidentally.    These  were 

•  ■ 

called  Pyrites  auriferi,  argentei,  and  Chako-pyriles.  The  pyrites  argen- 
tei are  called,  in  a  more  modem  language,  Marcasstta-argentetu 

These  gold  making  birds,  flies  and  spotted  tygers,  are  by  the  Hindus 
confined  to  the  N.  W.  parts  of  India ;  and  the  Yuz,  according  to  the 
Ayin  Acberi,  begins  to  be  seen  about  forty  Cos  beyond  Agra.  Elian  is  of 
that  opinion  also,  when  he  says,  that  the  gold  making  ants  never  went 
beyond  the  river  CampyUs  and  Ctesias,  I  believe  w  ith  Meg astkenes  like- 
wise, places  them  in  that  part  of  India.  The  Campylia,*  now  Camboli,  is 
a  considerable  stream,  four  miles  to  the  west  of  Ambala,  toward  Sirkind; 
and  it  falls  into  the  Drlshadvati,  now  the  Caggarf  which  is  the  common 
boundary  of  the  east,  and  north-west  divisions  of  India,  according  to  a 
curious  passage  from  the  commentaries  on  the  Vedasy  and  kindly  commu- 
nicated to  me  by  Mr.  Colebrooke,  our  late  President 


*  JEUan-dcanimaly  lab.  3.  C.  4. 
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Bv  Messrs.  DIARD  and  DUVAUCEL, 
Communicated 
By  Major  General  HARD WICKE. 

To  the  Secretary  of  the  Anatiok  Society. . 

■  ■  

SlR, 

»  * 

I  HAVE  the  honor  to  lay  before  the  Society  a  drawing  and  description 
of  a  small  quadruped,  native  of  Penang  and  other  islands  in  the  Indian 
seas:  they  are  offered  on  the  authority  of  the  French  naturalist  M.  Diard, 
and  presented  by  the  Honorable  Sir  Stamford  Raffles,  to  be  disposed 
ef  at  the  pleasure  of  the  Society* 

I  hate  seen  this  little  animal,  and  the  drawing.  I  believe  is  pretty 
correct:  a  living  one  was  brought  to  Bengal  by  a  medical  gentleman 
some  months  ago  :  it  runs  about  the  house,  lame,  but  would  not  allow 
itself  to  be  caught  for  close  inspection:  though  at  liberty  to  run  out  of 
doors,  whenever  it  likes,  it  shows  no  disposition  to  leave  it's  quarters,  and 
evinces  some  attachment  to  the  family;  for  whenever  strangers  enter  the 
house  it  shows  a  disquietude  by  a  chattering  like  noise. 
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It  occasions  no  trouble  in  feeding,  for  it  is  always  on  the  search  after 
insects,  and  its  favorite  food  seems  to  be  flies,  crickets,  grasshoppers  and 
cockroaches. 

It  bears  most  resemblance  I  think  to  the  Genus  Viverra,  particularly 
to  V.  Ichneumon:  Mr.  Diaro,  ascribes  to  it  the  habits  of  a  squirrel,  and 
from  which  I  suppose  he  has  placed  it  under  the  4th  order  of  the  class 
Mammalia,  but  his  description  of  the  teeth  by  no  means  accords  with  the 
number  which  characterise  the  animals  of  this  order:  they  have  two 
cutting  teeth  in  the  upper  jaw  and  two  to  four  in  the  lower. 

The  result  of  future  examination  may  remove  this  doubt;  at  present,  it 
must  rest  on  the  authority  offered. 

I  have  the  honor  to  be, 

Sm, 

Your  Obedient  humble  Servant, 

THOMAS  HARDWICKE, 

Major  General 

Fort  William, 
February  25//t,  182a 

Notice, — Sur  vane  nouvelle  espece  de  Sorex.— - Softx  Glis  (D.  D.) 

Lorsqi  e  les  recherches  d'  histoire  naturelle,  n'avaient,  pour  ainsi 
dire,  d'autre  but  que  ('accumulation  des  especes  et  la  distinction  des  formes 
exterirures;  la  decouverte  d'un  petit  animal  qui  n'eut  ete  rcmarquable,  tii 
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-parsa  forme,  ni  par  sa  couleur,  ni  par  ses  habitudes,  n'eut  pas  ete  d'un  bien 
grand  interet  pour  les  Naturalistes:  mais  aujourd'hui  que  la  science 
veut  surtout  agrandir  son  domaine,  d'observations  anatomiques,  et  assurer 
ainsi  sa  marche  sur  des  carac teres  invariables,l'  Etre  qui  Iui  parait  le  plus 
precieux  n'est  plus  celui  qui  se  distingue  le  plus  des  autres,  par  la  richesse 
de  sa  parure,  ou  la  singularite  de  ses  proportions,  mais  bien  celui  qui  pent 
lui  fournir  le  plus  de  faits  pour  la  confirmation  ou  la  modification  des  loix 
orcraniques  qu'elle  a  recormu.  Aujourd  Tmi  enfin  que  le  scalpel  scrutateur, 
a  prouve  que  la  nature  a  souvent  enfoui  ses  mysteres  les  plus  admirable?, 
sous  les  formes  les  plus  viles  et  les  plus  communes,  nous  avons  droit  d'es- 
perer  que  les  naturalistes  verront  avec  joie  leur  catalogue  s'augmenter 
de  1'  histoire  du'ne  nouvelle  espece,  qui  n'a  non  seulement  rien  de  desagre- 
able  ou  de  repugnant,  mais  qui  au  contraire  nous  fournit  pour  la  premiere 
fois,  1*  exemple  d'un  petit  Animal,  des  plus  gracieux,  possedant  tous  les 
caracteres  generiques,  qui  semblaient  etre  reserves  exclusivement  a  quel- 
ques  etres  ou  difformes,  ou  revoltants. 

Pendant  la  duree  de  nos  sejours  a  Pulo  Penang  et  Sincapore,  nou9 
avons  plusieurs  fois  tue  dans  les  bob  un  petit  quadrupede,  que  nous  primes 
d'abord  pour  un  Ecurueil;  mais  que  nous  reconnumes  bientot  en  1' 
examinant,  appartenir  a  la  famille  des  Insectivores:  la  forme  alongee  de 
son  rauseau,  avaitpu  seule  nous  faire  soupconner  qu'il  n'etait  pas  un  rongeur: 
car  ainsi  que  nous  venons  dele  dire,  par  toutea  les  autres  proportions  de 
son  corps,  par  sa  taiHe,  par  ses  oreilles  rases,  couvertes  de  poils  tres  courts, 
tout  a  fait  fbrmees  comme  celles  de  Thomme,  et  surtout  par  la  disposition 
empennee  des  poils  de  sa  queue,  il  ressemblait  parfaitement  a  une  petite 
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especc  d*  Ecureuil,  qu'oo  rencontre  a  chaque  pas  dans  les  hois  do  Stnca-  . 
pore :  du  resle  sa  couleur  n'a  rien  de  remarquable ;  eMe  est  en  dessus  d'un 
brun  rouge  melange  de  fauve  ct  de  noir,  et  en  dessous  un  grio  blanchatre 
unifofme;  mais  ee  qui  doit  ctxe  note,  ce  nous,  setable,  c'est  la  teinte  rosee 
de  la  peau  de  ce  juli  animal,  qui  parait  telle  principalenaent  autour  dea 
yeux  et  des  levres- 

Si  le  museau  allonge'  et  les  pieds  pentadactyles  de  cet  animal,  devait 
luirc  aisement  reconnaitre  qu'il  appartenait  a  la  femille  des  Sorex,  la  sin^ 
gularite*  de  sa  fornie  pouvait  aussi  faire  presumer  natureUement  qu'il 
n'appartenait  a  aucun  des  genres,  quelle  renfcrme ;  et  c'est  en  eflfet,  ce  qui 
a  etc  confirnie  par  le  nombre  ct  la  disposition  de  ses  dents. 

La  machoire  superieure  est  armec  de  4  Incisives,  a  peu  pre*  cyJmdriques, 
peu  longues,  legereinent  usees  en  biseau,  et  tres  ecartees:  entr'elles  et  les 
molaires  au  nombre  de  5  et  herissces  dc  pointes  conlques,  est  une  laniere 
isolee,  a  peu  pres  de  la  meme  longeur.  A  la  machoire  inferieure  on  compte 
au  contraire  6  Incisives  serrees,  couchees  en  avant,  dont  les  quatre  inter- 
mediaires  sont  tres  longues.  La  canine  est  aussi  plus  altongee  que  ceHe 
de'n  haut,  ellc  a  derriere  elle  une  petite  feusse  molaire>  puis  une  rangee  de 
4  molaires  tricwpide*. 

A  ces  parti cularites  dans  la  forme,  et  dans  la  dentition  de  notre  animal, 
si  Ton  ajoute  la  presence  d'un  petit  caecum  a  1*  origine  des  Intestine, 
caecum  qu'  aucun  des  Sorex  n'a  encor  presente,  on  aura  certainement  tout 
le  droit  possible  de  le  prendre  pour  type  d'une  nouvelle  sous-division:  nous 
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lui  assignerons  le  nom  dc  (Sorex  Glis)  qui  clonne  a  la  fois,  1'  idee  d<?  sa 
forme  exterieure  et  de  sa  veritable  nature. 

Enfin  pour  terminer  l'histoire  de  ce  veritable  Sorex,  deguise  sous  des 
habits  d'  EcureuU,  il  a  de  grands  )  eux*  4  mamelles  venlrales,  uno  langue 
longue,  un  estomach  simple,  el  un  tube  intestinal  replie  7  fois  sur  lui 
meme,  et  suivi  commc  nous  l'avons  deja  dit,  d'un.  petit  coecum. 

Ce  petit  animal  se  nourit  cfinseetes  et  principalement  de  larves  qu'il 
cherche  sur  le  tronc  dear  vieux  arbres,  et  meme  aterre  sous  les  debris  des 
feuilles:  nousl'avans  trouve  rarement,  et  toujours  dans  des  lieux  ecartes; 
il  parait  cependant  qu'il  n'est  pas  d'une  nature  tres  sauvage,  car  lors  qu# 
nous  etions  a  Penang,  une  personne  de  cet  endroit  en  possedait  un  tres 
apprivoisi,  quil  nouris&ait  dans  une  cage  comme  un  Ecureuil. 

DIABU>  ET  DUVAUCEL. 
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On  an  Indian  method  of  constructing  Arches. 


By  Captain  MACKINTOSH. 

To  the  Secretary  of  the  Asiatkk  Society. 

•  ■  • 

Nagpore,  30th  No»  emb*r,  I«0. 

Sir, 

HAVING  lately  witnessed  at  Nagpore,  the  construction  of 
a  semicircular  arch,  which  was  erected  by  native  workmen 
without  any  centering,  or  other  usual  temporary  support,  in 
a  way  I  believe  peculiar  to  this  part  of  India,  I  venture  to 
communicate  to  you  the  principles  upon  which  this  work 
was  conducted,  in  the  hope,  that  even  professional  men  in 
Europe,  may  thereby  deriv  e  advantage ;  it  being  generally  un- 
derstood, that  the  centering  for  an  arch,  is  attended  with  con- 
siderable  expence. 

The  arch  was  semicircular  +  22  feet  in  span ;  the  piers 
were  built  in  the  usual  manner  and  very  substantially. 
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At  the  spring  of  the  arch,  stones  of  a  considerable  length 
were  used,  having  the  inner  ends  cut,  so  as  to  suit  the  eurva- 
fig.  Jf.       ture  of  the  arch.    Six  such  layers  were  laid  on  each  side,  in 
A  A       the  manner  stones  are  placed,  in  what  is  generally  termed  the 
Egyptian  arch.    The  upper  layer  having  a  groove,  five  inches 
;  . .     wide,  and  two  in  depth. 

B  B  B  B  B  On  arriving  at  this  height,  stones  of  a  smaller  size  were 
made  use  of,  each  having  a  groove  cut  in  two  adjoining  faces, 
two  inches  irt  depth  by  four  in  breadth,  with  corresponding 
projections  on  the  opposite  sides. 

These  stones  were  so  placed,  that  when  a  layer  was  com- 
CCCC  pleted,  there  appeared  a  channel  or  groove  the  whole  length 
of  the  building  ready  to  receive  and  bind  to  it  by  their  projec- 
tions, the  next  row,  of  stones  when  applied.  The  stones 
were  of  a  fine  sort  of  free  stone  easily  cut.  Common  cement 
was  used. 

Eight  layer*  of  the  stones  last  described,  having  been 
placed  on  both  sides,  each  layer  occupying  about  six  inches 
of  the  curvature  of  the  arch,  it  becomes  necessary  to  prevent 
the  work,  if  carried  on,  from  falling  inwards.  A  space  of  ten 
feet  in  length, otf  each  side  of  the  unfinished  arch  was  marked 

Fig.  1  #  2  ofT,  and  at  these  points  two  strong  horizontal  beams,  were 

vol.  xiv.  6  F 
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D  D       forced  info  tfie  grooves,  extending  acrow  the  chasm.  From 
these  as  from,  a  new  base*  the  grooved  stone*  already  described 
Fig.  2  FF  were  used.    Tlie  length  of  each  succeeding-  layer  contracting 
Fig.  3  E   gradually,  until  the  application  of, U»  key  stone* 

AVfiEN  the  arch  is  of  coasidwable,  span*  a  series  of  bases 
such  as  now  described,  is  placed,  each  base  higher  than  the 
Fig.  2       other,  in  order  to  support ,  the  work  ujriil  it  is  secured  by  being- 
1  11  keyed. 

>  • 

Fig.  2  When  the  center  portion  of  Uie  arch  has  been  thus  com- 

F  F       pleted,  the  beams  are  removed,  by  being  sawed  asunder  in  two 
places. 

In  a  similar  manner  the  arch  was  continued  in  different 
F  G         portions  at-either  end  of  that. part  first  finished. .  The  iutroduo- 
H         tion  of  a  new  beam  constituting -with,  it;  a  renewed  base.  A 
slight  scaffolding  supported  the  workmen. 

In  this  simple,  though  ingenious  manner,  was  an  arch 
across  a  space  of  twenty4wo  feet,  erected,  without  any  frame 
for  its  support  while  building; 

The  principle  seems  applicable  either  in  masonry  or  cast 
iron,  to  an  arch  of  any  dimensions. 
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Having  witnessed  with  great  curiosity  the  operation  I  have 
endeavoured  to  describe,  I  deem  its  communication  may  prove 
of  utility,  in  the  constnttrtitm  of  bridges,  domes,  and  other 
arches,  or  vaulted  buildings. 

I  have  the  honor  to  be 
Sir, 

Your  very* Obedient  humble  Servant, 

Mackintosh, 

Captain  Madras  Artillery. 


X. 


r  '.  "    ■  ' 

'«      . .    !    ■   J  • 


-in  account  o/  «Ae  Irt*cnjpftoti«  oh  the  Cootub  Minar,  and  on  the  Ruin*  in 



t  By  WALTER  EWER,  Esq. 

•  •  .•    ...  .  ' 

THE  Society  is  already  in  possession  of  a  description  of  this  extraor- 
dinary building,  drawn  up  by  Captain  Blunt,  of  the  Engineers:  but  as 
that  officer  was  unable  to  procure  copies  of  the  inscriptions,  and  limited 
his  communication  to  a  general  account  of  the  Minar  only,  the  enclosures 
may  probably  be  acceptable. 

This  plan  was  made  from  actual  measurement,  and  has,  I  believe,  no 
important  fault  as  for  as  it  goes.  The  inscription  No.  1,  is  copied  from  a 
stone  over  the  entrance  door;  No.  %  Brora  a  slab  over  the  door  in  the  first 
balcony;  No.  3,  from  the  fourth  door;  and  No.  4,  from  the  white  marble 
portion  of  the  fourth  story,  the  letters  being  in  relief  on  a  band  which  en- 
circles the  pillar.  Tl»e  inscription  over  the  door  in  the  second  balcony 
was  not  deciphered,  and  there  is  none  over  the  third. 


I  have  some  reason  to  believe  that,  with  the  exception  of  the  first, 
these  have  never  been  read,  since  the  ruinous  state  of  the  galleries  ren- 
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dcred  it  darigieriibs'to  venture  on  tliem>:  mar  could  I  find  that  any  person 
in  l)e/i/«>*asirt  >jsse9sk)tt;efa  copy;  With  the  assistance  of  a  telescope 
of  great  magnifying'  power  I  was  enabled  to  copy  them  with  tho  utmost 
facility,  and  to  ascertain  the  general  meaning  of  the  contents  of  each, 
although  some  words  remain  undeciphered  on  account  of  the  imperfect 
state  of  the  letters.  -  ' ' J  ' 

'  No.  t,  records  the  repair  of  the  iS&ihar  by '  Secawder  1  son*  of  Baiilol 
in  the  year  909  tiifri\  A.  D.  1503}  and  No.  3,  is  to  the  same  effect  with 
the  addition  that  the  damage  was  caused  by  lightning.  Nos.  2  and  4  are 
much  the  same  in  purport,  the- latter  a  perfect  fac-simile;  and  both  state 
the  Mttidr  to  have  been  buflt  m  the  time  of  Sultan  Shems-ud-din  Altemsh. 
This  is  again  repeated  in  -the 'first  inscription  n*  red  stone  which  encir- 
cles the  building  abeve  the  lower  gallery.  '       -  •  *■ 

,   .'■  '    »  :    U  la  *»».  •     '  *•  *  •  :  ii   .>    ■'         i  v.  •         .*'  '".*■ 

The  abovemerilibned  Sultan  reigned  from  A.  D.  1210  to  1231,  corres- 
ponding  with  A.  H.  607  and  699,  and  may  be  looked  upon  as  the  prince 
under  whose  auspices  the  Minor  was  compleated,  and  some  progress  made 
in  the  neighbouring  mosque,  on  the  subject  of  which  I  shall  uow  offer  a 
few  remarks. 

•  .  .  . 

■   •   j  .  .... 

The  line  of  arches  runs  directly  north  and  south,  and  consists  at  pre- 
sent of  six  compleat  arches,  and  as  many  of  which  the  pieces  only  remain : 
the  total  length  is  about  350  feet  and  the  height  of  the  center  arch  53. 
There  are  fragments  of  inscriptions  round  the  eastern  front  of  each  arch, 
by  which  it  appears;  that  the  southern  portion  of  the  intended  mosque 
vol.  xit.  6  G 
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was  compleated  in  the  Hijri  year  617,  and  the  centra  arch  in  594,  corres- 
ponding w  ith  A.  U.  13»Q  and  U97;  the  latter  inacnp^n  ajan  the 
building  riy**— ;  the  date  of  the  nortfjera  pprfonGuuld  ant,  ba  deci- 
phered^ ...     .  .  . 

.  «•  .  .       ;  ..  j  ).  .*«;  ■■  .iA 

Immediately  opposite  to  the  centre  arch  is  the  iron  piUatvatottt  feet 
high:  and  to  the  eastward  extends  a  court  enclosed  by  a  high  wall,  and 
surrounded  on  two  sides  by. arcades  formed  of  j>ijil^re  carved;  in  the 
richest  style  of  Hiivf.it  architecture.  The  Qovpes  ^re,  particularly  elegant, 
afld,  were,  evidently  formed,  before  a  knowledge  of  the,  principles  of  ;the. 
arch.had  reached  this  country;,  arcades  p.f:U*e,  same  description  but  wHh 
little  prnament  extend  to  O^jouft  .and  aatt.qf  the  Mkw-  Qm  the. eas- 
tern gate  of  the  court  is,  th,e,  inscription  5,  and  £Va*i  northern, 
(now  blocked  up),  No.  6.  I  am.  of  opjivpn.  that;  M)£  ftrmer  is  modern 
for  Hie  CooTUB-un-DiN  mentioned  therein,  having  none  of  the  royal  titles, 
cannot  be  tn<»  viceroy,  afterwards  SuJto*  o/  font  uame;  and  as  to  the  saint 
we  have  nothing  buttran^oijeU  nxooCof  ajg  existence:  neither  am  I  certain 
of  the  correctuess  of  ^Jo.  6t  hundred  being  very  indistinctly  marked ; 
in  this  will  be  found  the  naaje  of  ^qhammbp  bbn  Sham  (Gfari}:  besides, 
Uie  wall  of  the  court  to  which  it  was  an  entrance,  is  certainly  posterior 
to  the  centre  arch  which  it  encloses,  and  as  that  was  compleated  in  594, 
the  gate  canuot  have  epijtfed  two  yea*s  j3isforef  -tu  , 

The  large  unfinished'  M!nar  is  an  immense  mass  of  rough  masonry 
nearly  double  the  circumference  oi  tiie  Cootub,  and  offering  no  means  of 

••>,..*<   •      .  ,„••:.-• 
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ascertaining  ifc  antiquity.  To  the  westnTtha  norJEhern  entrance  of  the 
arches  is  a  tomb  Called  that  of  &HEM*un-i>i* :  A****mi  bat  I  was!  unable 
to  decipher  any  of  i*s  inscripUana.  ■  . 

I  SHAUi  now  offer  the  results  which  appear  to  rae  deduciblc  from  ad 
attentive  examination  of  these  ruins.  1st  That  the  line  of  arches  is  the 
east  front  af  «u  intended mosque,  which  waft  coniraenabd  under  the  reign 
of  Afeu^NTKP  GhohIv  by  hjs  viceroy  Ceotue*  •and:;  carried  oh  by 
AjtoTEiqsH,  but  nover  eaaifrieejtecL  3d,  That  the  Coatuh  Mhtpr  k  of  equal 
antiquity,  but  that,  it  never  was  intended  to  form  any  part  of  this  mosque, 
and  was  erected  within  the  precincts  of  the  temple  as  a  monument'  of  the 
supremacy  of  t!ie  Munelnum  faith,  over  the  religion  of  the  conquered 
Hindus.  3d.  That  the  unfinished  Minar  is  equally  iiudopeodant  of  the) 
intended  mosque. 

•       '       * i  *  *  -/I* «    *  •% 

Th*  regularity  of  the  range  of  arches,  and  the  similarity  in  size  and 
generally  in  ornament,  of  corresponding  portions,  at  once  shew  that  "they 
belong  to  qpe  building,  and  that  this  was  intended  to  be  a  mosque  k  obvi- 
ous, not  only  from  the  circumstance  of  its  beiag  called  so  in  the  inscription' 
on  t|ie  centre  arch*  but  also,  from  the  focts  of  it's  being  exactly  in  tile- 
meridian,  and  of  the  arches  behtg  profusely  covered  with  extracts  from 
the  Koran:  it  was  intended  for  the  east  front  of  the  mosque,  because  that 
side  is  ricfety  adorned  with  carving,  and  the  western  oh  the  contrary  quite 
plain,  and  also  because  in  Ums  country,  the  western  waft  of  every  mosque,  > 
being  that  which  faces  Meccd^  is  iuvariafey  closed,  such  is  the  ease* with 
the  Adinn  mosque  near  Malda,  which'  was  buik  by  Ali  (Secah&r  Sent?)  • 
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in:the  Hijri  year 707,  A.  D/130T;  and  the  same  with  every  other  t  have 
seen.  It  is  also  plain  thai  it  -was  never  finished;  for  the  plan  will  shew 
that  a  portion  of  the  old  Hindu  arcade  passes  through  the  line  of  arches, 
and  into  what  would  have  been  the  interior  of  the  mosque.  Some  of  the 
Hindu  pillars  are  even  built  into  the  western  side  of  the  centre  piers. 

The  plan  will  shew,  that  the  Cootub  Minor- is  distant  about  160  feet 
from  the  centre  of  the  southernmost  large  arch,  to  which  it  is  directly  op- 
posite.   This  position  alone  is  quite  sufficient  to  prove  that  it  never  was  in- 
tended to  be  a  part  of  the  mosque,  for  Minors,  are  almost  always  placed  at 
some  angle,  and  are  in  general  joined  to  the  mosque,  and  if  we  choose  to 
suppose  that  the  range  of  arches  is  the  western  instead  of 
the:  eastern  fourth,,  and  tliat  it  was  intended  the  latter 
should  be  a  tangent  to  the  Minor,  that  building  will 
compleatly  block  up  one  of  the  principal  entrances  in  V^N  ~ 

this  manner,  instead  of  being  as  usual  at  the  entrance  of  die 

front.  I  do  not  recollect  a  single  instance  of  a  Minor  attached  to  a 
mosque,  being  i ascribed  with  dates  as  this  is,  more  particularly  called 
i^U.,  as  if  it  was  aa  independent  building,  It  is  also  worthy  of  remark, 
Uiat  in  general  the  stairs  of  Minors  commence  from  the  roof  of  the  mosque, 
and  not  from  the  ground,  as  those  of  the  Cootub. 

I  believe  it  was  by  no  means  uncommon  for  the  first  Mohammedan 
emperors  to  erect  Minora  of  more  than  ordinary  magnitude  on  the  sites  of 
Hindu  temples.  There  is  part of  one  at  <**/,  about 20  feetin  diameter 
and  35  high:  it  has  evidently  always  been  an  independent  building,  and  as 
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apears  by  the  inscription  was  built  in  the  reign  of  NASin-UD-Dix,  A.  H. 
652,  A.  D.  1254.  Although  wo  cannot  now  find  any  Hindu  ruins  in  the 
vicinity  of  this  town*  yet  the  existence  of  a  tcmpio  in  former  times  is  clear- 
ly-proved  by  pillars  oevered-  with  Hindi*  carving,  being  used  as  beams, 
to  support  the  stairs  of  the  Minor  similar  to  the  Cootub,  also  the  door  is 
to  tho  north;  the  steps  reach  the  ground,  and  it  b  denominated,  building 
(cj,U*)  in  the  inscription.. 

.  •   .  ■  •■ 

.  The  Hind**  are  said  to  claim  the  Coolub  as  the  work  of  one  of  their 
princes,  new-faced  and  ornamented  by  the  Musselinans.  I  think  there 
are  some  circumstances  which  create  strong  doubt  of  the  accuracy  of  the 
tradition,  let*  The  three  lower  stories  of  the  Mmar  are  externally  gener- 
ally built  of  the  red  stone,  ,  from  the  quarries  afFuttehpur  Sicri,  and  a  con- 
siderable portion  of  the  interior  is  constructed  of  the  same  material,  which  is 
not  to  be  met  with  throughout  the  extensive  Hindu  ruins,  which  surround 
the  tower  on  every  side,  and  which  are  comparatively  of  great  antiquity. 
2d.  The  entrance  passage  and  staircase  of  the  Cootub  are  both  arched, 
thus  exhibiting  a  knowledge  of  architecture  in  the  builder,  which  the 
Hindus  of  that  age  did  not  possess.  The  small  domes  which  remain  entire 
among  the  Hindu  ruins,  are  all  built  of  stone,  each  a  segment  of  a  circle 
and  each  decreasing  in  area,  and  projecting  over  that  beueath  it,  until  the 
dome  is  compleat*  also  the  roofs  of  the  arcades,  are  invariably  formed  of 
blocks  of  stone,  extending  from  one  pillar  to  tlie  next.. 

The  unfinished  Minor  bears  north  from  the  Coolub  distant  about 49C 
feet:  it  is  therefore  considerably  beyond  the  northern  extreme  of  the  line  of 
vol.  xiv.  6  H 
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arches,  and  could  not  consequently  have  been  intended  to  form  part  of  the 
mo9que.  Even  had  the  architect  proposed  to  extend  the  front  beyond  the 
unfinished  Minor y  the  same  circumstance  which  prevents  the  Cootub  being 
considered  a  part  of  the  mosque,  (its  distance  from  the  front)  app'ies  with 
equal  force  to  the  large  tower.  It  could  never  have  been  intended  to 
match  the  Cootub,  for  it's  circumference  is  nearly  double.  It  is  not  built 
in  the  same  style,  being  surrounded  by  a  sort  of  projecting  basement,  on 
which  the  door  (facing  Hie  east)  is  raised.  There  are  no  steps  in  the 
inside,  the  masonry  is  extremely  rough,  and  the  walls  and  centre  pillar 
about  40  feet  high.  From  the  appearance  of  the  mortar  in  many  places, 
it  seems  to  me  that  this  building  was  formerly  cased  with  smooth  stone, 
but  why  this  was  removed,  or  for  what  purpose,  and  by  whom  the  tower 
itself  was  commenced,  and  afterwards  left  unfinished,  I  cannot  pretend  to 
say. 

TnE  present  state  of  die  Cootub  Minar  is  calculated  to  excite  appre- 
hensions of  its  speedy  destruction.  On  the  west  aide  many  stones  have  been 
forced  out  with  a  degree  of  violence  sufficient  to  cause  a  vertical  crack  in 
Ihe  staircase  and  centre  pillar.  On  the  east  a  Banyan  tree  has  taken 
firm  root,  and  if  no  one  takes  the  trouble  to  remove  it,  there  can  be  no 
doubt  that  it  will  ensure  the  fall  of  the  tower,  before  many  years  have 
elapsed.  This  is  to  be  regretted,  for  the  Cootub  Minor  is  a  work  unri- 
valled of  it's  kind  in  this  country,  and  in  some  respects  in  the  world,  when 
we  consider  its  great  size,  the  materials  of  which  it  is  built,  the  richness 
and  profusion  of  its  ornaments,  but  above  all  the  solidity  of  its  construction, 
which,  for  all  we  know  to  the  contrary,  has  enabled  it  to  resist  the  effects 
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of  time,  storms  and  earthquake,  daring  more  than  300  years,  without  being 


I  would  recommend  that  copies  he  made  of  ail  the  inscriptions  which 
surround  the  Cootub;  for  I  suspect  tliat  they  detail  the  circumstances 
which  led  to  the  building  of  H,  instead  of  being  extracts  from  the  Koran, 
as  is  generally  imagined. 


Copies  and  Translations  of  the  Inscriptions.* 
No.  I. 


*  The  originals  ©J  No».  1,  4  aod  6,  are  in  the  Toghra  character,  .No.  2,  iu  a  rough  Naskh, 
and  No».  3  an.l  ft.  in  Xastutik.  The  tiau&latioos  hate  been  made  iu  Calcutta:  thepassages  which  are 
doabiful  iu  the  ou>al  hare  beeu  ituder  lioed  in  the  copies.   II.  U.  W.  - 
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488  Av  ACCOUNT  OF  THE  INSCRIPTIONS 

The  Prophet  on  whom  be  the  mercy  and  peace  of  God,  has  declared 
«  whoever  erects  a  temple  to  the  true  God  on  earth,  shall  receive  six  such 
«'  dwellings  in  Paradise."  The  Minor,  the  building  of  the  king  of  kings 
Shems-ud-dunya-wa-ud-din,  now  in  peace  and  pardon,  be  his  tomb  pro- 
tected, and  his  place  be  assigned  in  heaven — was  injured  by  lightning  in 
the  reign  of  the  exalted  monarch  Secander  the  son  of  Behlol:  (may  his 
power  and  empire  last  for  ever  and  his  reign  be  glorious)  and  therefore 
the  slave  Fatteh-Khan,  the  son  of  Mesned-Ali  the  liberal  of  the 
liberal,  and  the  meritorious  servant  of  the  king  ■    ■  ,  repaired 

it  according  to  command.    The  13th  of  Rebi-ul-Akher  in  Uie  year  909. 

No.  U. 

The  Sultan  Siiems-ul-hak-wa^ud-din  Altamsh  .  ,  erected 

this  building. 

No.  m. 

j\  '  J  *  A. >  V.    ^  ' y  J'''  J  r.       -\  t  V  >  -V^-  Jyy-^J)  J^y.  \  j) 

In  the  year  907,  tins  Miliar  having  been  injured  by  lightning,  by  the 
aid  of  and  favor  of  God,  Fikozmend  Yamani  restored  whatever  was  need- 
ed by  the  building:  may  the  Supreme  Lord  preserve  this  lofty  edifice  from 
future  mischance. 
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No.  IV. 

The  erection  of  this  building  was  commanded  in  the  glorious  time  of 
the  great  Sultan,  the  mighty  king  of  kings,  the  master  of  mankind,  the 
lord  of  the  monarchs  of  Turkestan,  Arabia  and  Persia:  the  sun  of  the 
world  and  religion,  of  the  faith  and  the  faithful,  the  lord  of  safety  and 
protection,  the  heir  of  the  kingdom  of  Sum  man  Abul  Muzeffbr  Altamsh, 
Nasir  Amin-ul-momenin. 

No.  V. 

Kutteb-ud-dix-Ibek,  on  whom  be  the  mercy  of  God,  constructed  this 

mosque. 

No.  VI. 

is   }  f  xj  ij*     \js.  s\)  axj  fj         i  ^r^y  i  aV  r  — -*aJ 

In  the  name  of  the  most  merciful  God.  The  Lord  has  invited  to 
Paradise  and  brings  into  the  way  of  righteousness  him  who  wills  it  In  the 
year  592,  this  building  was  commenced  by  the  high  command  of  Moez- 

UD-DUNYA-WA-UD*DIN,  MoiIAMMED  BeNI  S  \M,  NaSIR  AmIR  AL  MoMENIN. 


END  OF  THE  FOURTEENTH  VOLUME. 


Printed  6y  P.  Pereirt^  at  th* 

llind^ustuiiee.  Press  CjalctitlA. 
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Jl. 

M  EM  B  E..R  S 

OF  THE 

ASIA  TIC  K.  SOCIETY, 

18  2  5. 


PATRONS. 

The  Most  Noble  Francis,  MARQUIS  op  HASTINGS,  K.  G. 

Governor  General,  Sfc.  Sfc.  Sfc. 

Honorable  J.  STUART,  Esq.  ) 

Honor  able  J.  ADAM,  Esq.  \  Members  of  the  Supreme  Council. 
Honor  able  J.  FENDAL,  Esq.  ) 

PRESIDENT,  Tije  MostNoble  M+ARQUIS  op  HASTINGS,  Sfc.Sfc.8fc. 
1st.  VICE  PRESIDENT,  The  Right  Rev.  T.  F.  MIDDLETON,  D.  D. 

F.  R.  S.  Lord  Bishop  of  Calcutta. 
?nd.  Ditto,  Sir  E.  HYDE  EAST,  Knight. 
3rd.  Ditto,  Major  General  T.  IIARDWICKE,  F.  R.  &  L.  S. 
4th.  Ditto,  W.  B.  BAYLEY,  Esq. 

COMMITTEE  OF  PAPEflS. 

Incit'DiNo  tus  PRESIDENT,  ti.i  VICE  PRESIDENTS,  and  SECRETARY. 


JAMES  ATKINSON,  Esq. 
J.  BENTLEY,  Esq. 
Reverend  Dr.  W.  CAREY. 
J.  G.  GORDON,  v  S(J. 
Captain  A.  LOCKETT. 
vol.  xiv.  6  I 


Captain  J.  A.  HODGSON. 
COURTNEY  SMITH,  Esq. 
JAMES  CALDER,  Esq. 
Reverend  JOSEPH  PARSON. 
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SECRETARY,  II.  H.  WILSON,  Esq. 
SUPEMNTENDANT  of  Uie  MUSEUM,  Doctor  J.  ADAM. 
TREASURERS,  Messrs.  PALMER  and  CO. 
AGENT  in  Europe,  II.  T.  COLEBROOKE,  Esq. 
BOOK-SELLER  in  Europe,  J.  MURRAY,  Albemarle  Street 
COLLECTOR,  RAM  COMUL  SEN. 


Dr.  J. 

M. 
David 
Major  James 
J. 

Lieut.  Col.  John 
P,C. 
Francis 
Hon.  Sir  G,  H. 
W.  B. 
Joseph 
John 
Rev.  J. 
J. 

Andrew 
Robert 
W. 


M  E  M  B  E  R  S. 

Adam. 
Ainslie,  Esq. 
Anderson. 
Anderson. 
Atkinson. 


Baillie. 
Baird. 

Balfour,  M.  D. 
Barlow,  Bt.&K.B. 
Bayley. 

Barretto,  Junior. 

Bebb, 

Bell. 

Bentley. 

Berry,  M.  D. 

Biddulph. 

Bird. 


Richard  Blcchynden. 
Admiral  Bligh,  F.  R.  S. 
William  Boag. 
R.II.Boddam. 
C.  K.  Bruce. 
Thomas  Brooke. 

r 

E.  Brightman. 
Major  Jeremiali  Bryant 
Rev.  Thomas  Bryce,  D.  D. 
Francis  Buchanan,  (Hamilton)M.D. 
Sir  Antony  Buller, 
Sir  William  Burrouglis,  Bart. 

J.  Calder. 
Major  Benjamin  Camac 
Herbert  Compton. 
'  Major  John  Canning. 
Sir  Codrington  E.  Carrington,  Kt 
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Honorable  John 
Rev.  W. 
Sir  J.  B. 
Major  W. 
Capt  Sir  R. 
H»  1  • 
Alexander 
J. 

- 

• 

Thomas 
J. 

George 
Lieut  Col.  C.  J. 


Chapman. 
Cochrane.  , 
Carey.  D.  D. 
Colebrooke,  Bart. 
Colebrooke. 
Coloquhoun. 
Colebrooke. 
Colvin. 
Crawford. 

Daniel. 
Da  Cruz. 
Dowdeswell. 
Doyle. 


Wm.  Eaton. 
Sir  K  Hyde  East,  Kt 

N.  B.  Edmonstone. 
William  Ersfcme. 
W.  Ewer. 
•  > 

Robert  Farquhar. 
John  Farquliar. 
Captain  E.  Fell. 

J.  H.  Ferguson. 
John  Fleming,  M.D. 


.  .  .John  yullarton,  M.  D. 

.Francis  Jfrnrto 
.  Gordon  -Fortes. 
J.  R  Eraser. 

Captain  JJ.  Frater. 

■    t  •  > 

John  Borthwick  Gilchrist,  L.L.D. 

J.  Goldingham. 
R.  T.  Goodwin. 
Fran.Dempster  Gordon. 
.  G.J.  Gordon. 
W.  L.  Gibbons. 

I  *  j 

Thomas  Graham. 
Charles  Grant 
William  L.  Grant 


<  ♦ 


Lt  Col.  R.  Haldane. 
Lt  Col.  Henry  Haldane. 
Alexander  Hamilton. 
Lt.  Col.  William  Hamilton. 
Maj.  Gen.  Tlios.  Hardwicke,F.R. 
Captain  B.  Halt    [&  L.  S. 
Major  J.  S.  Harriott 
J.  H.  Harington. 
James  Hare,  M.  IX  . 
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ftev.  3.  ftaWtayne. 
Captain  3.  A.  Hodgson. 
William  Hioltey. 
Mehry  'Hodgson. 

B.  tiotne. 
•  ffogh  -fcope. 
James  Howison. 
H.  Plough. 

W.  Jack. 


r::. 


M.  Lumsden,  L.L.D. 
Capt.  Abraham  Lockett. 


Henry'Ghedrge  keene. 
Alex,  Hnmilton  -tiel*). 

•  Sir  Juhh  ivenfttfway,  Bart. 
Richard  Kienriutoay. 
Colonel 'C.  fl.  Heating. 
Lt.  Gen.  Alex.  Kyd. 

•'JaWA  -Kyd.  i 

Lt-Col.  'W«.  *»li«Wlrto». 
.  <l#Ntttfm  <I*y«<feter*  »  '-• 
<<€&t>t*m'Rl  lidcWun,  J7fFooU 

:1fVm.  Linton. 
;Ch*rte6  -Lloyd. 
LL&MlIflMfl  Lloyd. 


Col.  Conh 
Col.  Alex. 

o: 

Holt 

Capt.  W.  Gerdoa 
Sir  Francis 

> 

Sir  John 
Major  Gen.  Sir  J. 
Sir  Chas.  Ware 
William 
Rev.  Joshua 
J.  C. 
WilliamrBfcun 


Macanlay. 

Macdanald. 

Mackillop. 


Macnaghten,  KL 
Macpherson,  Bart. 
Malcolm,  K.  C.  B. 
Mallet,  Bart. 
iVl  a  rs  den. 
-Marslwnan. 
Marshman. 
.Martin. 


£.  S.  Montague. 
W.  H.  Macnaghten. 
7T.C  Melcalf. 
Rev  Mill. 

C.  A.  Molony. 
'Grame  'Mereer. 
•Nathaniel  'MicMleton. 
The  RightRev.  T.F.Middleton,  D.  D.  i 
F.  R.-S/Lord&iahop  of  Calcutta.) 
'Myor  Edward  Moore,  F.  R.  S. 


Digitized  by  Google 


Appendix. 


William'  Moorcroft 
G.  Money. 
Captain  M.  Morrison. 
Lt.  Col.  Jas.  Mouat 

John  McWhirler,  M.  D. 

.  •  ■  ~  j   •  *  •  r  *  *  •  1  *« 

.J         .•¥..'         >  •> 

Simon  Nicolson. 
The  Hon.  Fred.  Nortlu 

•  •  •  •  

Walter  Ogilvy. 
William  Oliver. 
Sir  Gore  Ouseley,  Bart 

r 

•    •  •  •  •  • 

John  Palmer. 
Col.  William  Patterson. 
Rev.  J.  Parson. 
George  Parry. 
H.  T.  Prinsep. 
Captain  W.  Price. 

Hou.SirT.  S.  Raffles. 

Henry  Ramus. 

James  Rawlins. 
Charles  Milner  Ricketts. 
Lt.  CoL  Thos.  Robertson. 
George  A.  Robinson. 


Major  J.  Roughseadgc. 
John  Romer. 
James  Ross. 

Sir  Henry  Russell,  Bart. 

■ 

Alexander  Russell. 

J.  Rutherford. 

Robert  Saunders. 
David  Scott,  Junior. 
Helcnus  Scott. 
Lt.  Col.  Richard  Scott. 
Thomas  Scoll. 
Honorable  F.  Semple. 

G.  J.  Siddons. 
John  Walter  Slierer. 
R.  P.  Smith. 
John  Shoolbred,  M.  I). 
II.  Sotheby. 
Col.  Mathew  Stewart. 
Sir  Thomas  Strange,  Kt. 
Honble.  C.  F.  Stuart. 
Honble.  James  Stuart. 
Captain  J.  W.  Stewart. 

H.  J.  C.  Sutherland, 
Courteney  Smith. 

G.  Swinton. 


6  K 


Appenwx. 


B.  Sydenham. 


Lt.  Col.  T.  W. 
Major  John  W. 
Captain  It. 
Doctor.  J. 
Rt.  Hon.  Lord 
Rev.  William 
W-  H. 
Montague  Men. 

John 


Captain  James 
Henry 
Robert 
Captain  Charles 
Henry  St.  Geo, 


Taylor. 

Taylor. 

Taylor,  > 

Taylor. 

Tcignmouth, 

Tenant. 

i 

TranL 

TurnbuU. 

Thompson, 

Thompson. 

Tod, 

Trail, 

Tytler,  M.  D. 

Tyler. 

Tucker. 


Arclubaid  Trotter. 
John  T«»tter. 

*  •  ■      *        *  * 

N,  WaJlich.  M.  D. 
Captain  W.  Walter. 
Captain  John  Warren. 
Captain  W.  &  Webb. 
Captain  F.  S.  While. 
Lt.  Col.  Francis  Wilford. 
Charles.  Wilkins. 
John  Lloyd  Williams. 
P,  M..  Wynch. 
H.  H.  Wilson. 

T.  Yeld. 

.         .    .  . .  » 

James  Young; 
Rev.  J.  Young,  L.  L.  D. 


HONORARY  MEMBERS, 


M.  Carpenlier  DeCossigny, 
Baron  Denon. 
Baron  DeSacy, 

Baron  Debassayn  de  Richmond 
Lieut.  Col.  Filzclarence. 

Joseph  Von  Hammer. 


Monsr.  Cliezy. 

Rev.  Dr,  Jolin, 

M.  Langles, 

Rev.  Thomas  Maurice. 

Sir  William  Ouseley. 

Earl  of  Mouulnorris, 
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List  of  the  Donors  and  Donations  to  Oie  Library  of  the  Asiatick 

Society,  (from  January,  1820). 


American  Philosophical  Society.  . . .  Transactions  of  the  American  Phi- 
losophical Society  new  series, 
Vol.  1st 

Historical  Transactions  of  the  Ame- 
rican Society,  Vol.  1st 

Heckwelder's  Narrative  of  the  Mo- 
r avian  Mission  to  the  Indians,  from 
1740  to  1708. 

American  Academy.   Memoirs  of  the  American  Academy, 

Vol.  4,  Part  1st. 

Society  of  Arts  and  Science,  &c.  . . .    Transactions  of  the  Society,  Vols.  36, 

37  and  38,  Supplement  to  do. 

Mons.  Bodbuo.   Petite  Promenade  Physique. 

Captain  Bidwbll.    Vita  Christi  in  Persian  and  Latin, 

by  Jerome  Xavier. 

Captain  Bryce   A  Cingalese  Manuscript 

Calcutta  School  Book  Society   Dig  Dersan,  Bengalee  and  English 

Geography  in  Bengalee. 
The  2nd.  Report. 
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C.  B.  C'rommelin,  Esq. ..........    Morrieson's  Chinete  Dictionary. 

•  Ditto's  Grammar. 
Ditto's  View  of  China. 

Original  Works  in  llie  Chinese  Lan- 

/  ..v.  '■.  -    •  '  •         :  -  •  ■    -  ' 

guage,  viz. 

.(.-•-■ 

1.  Saii-tsai  too  hoou  The  Universe 
delineated,  containing  a  view  of 
..;  the  heavenly  bodies— -the  earth — 

distinguished  persons — the  four 
seasons — various  buildings  in  C/w- 
na — the  various  arts — the  various 
parts  of  the  human  body — the 
various  articles  of  dress — customs 
.  ,  and  ceremonies — precious  stones 

— ancient  inscriptions — birds  and 
beasts— trees  and  plants:  in  11  & 
Vols,  the  whole  illustrated  with 
t  wood  cuts:  nearly  200  years  old. 

j  A  scarce  work  even  in  China. 

.*•»■•:.  2.  Pah  koo  too.    A  collection  of 

.CJtiiuese  cixte  exhibiting  ancient 

"■                 vases  and  vessels  of  various  kinds, 
2(5  Vols.  

3..  Koo  yoh  too.    A  collection  of 

Chinese  cuts  exhibiting  a  great 

variety  of  ancient  carved  stones — 
8  Vols. 
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4.  Lee  akee.  A- collection  of  anci- 
ent inscriptions,  and  figures  mi 
stone — 9  Vols. 
:  5.  San  km  king.  A  collection  of 
imaginary  animals  supposed  to  in- 
habit tiie  mountains  and  seas — 4 
i 

.  i    ,  >  Vols. 

.  6.  Sou  dun  Are.    An  exhibition  of 

Gods,  deilied  heroes,  and  Saints — 
3  Vols. 

7.  Hko.  j/Aoo.  A  work  on  the  art 
of  Drawing— 5  Vols, 

8.  HuMchuon.  Drawings  oif  varum* 
beasts,  birds,  plants,  &c — 5  Vols. 

9.  Shoh  chu  cliai.  On  the  art  df 
writing,  and  sketching  flowers,  &c. 
—12  Vols. 

10.  Pult-my-too,  A  hundred  Draw- 
ings of  beautiful  Women — 4  Vols. 

11.  L<ee  nyeu  chiton.  Memoirs  of 
illustrious  Chinese  Women. 

12.  WoO'shicang  poo,  A  Treatise 
on  Drawing — 1  Vok 

13.  Un  ya  too.  Plates  of  various 
kinds  intended  to  illustrate  the  an- 
cient Classics. 
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Captain  Fell.  

W.L.  Gibbons,  Esq.... 

4  , 

.  I'. 

Major General  Harawickje.  ...«., 

■ ,       ■  •  •  <  • 

■'  .  .  . ■       " .: 

■  •  -  .  i  ".-  t 

t 

Dc  F.  Hamilton.   

r  • 

.  . .  .  — 

Joseph  Vow  Hamme*.  .;>,.,..,,, 

■  #  y  •  »    .  *  .■  - 

♦  !  -  '  .  ,-■ 

•  > 

.   •     ♦    f   ..  . 

-'•>••■ 

i 

Professor  Kklpvcu.  ..  ...... ,  ■.. . , 

^lons.  Jullibn*  » » •  • » •  •  >  •  ^  »•  f  .*  • » » f 

MoiV*.  JoMARD.  ..,.....»,......,». 


12am  Gi'ia  and  flam.  Camcha. 
Synopsis  of  the  Catalogue  of  the 

British  Museum. 
Steu art's  Antiquities  of  Athens, 

Vol.  1st 

A  Book  of  Drawings,  from  the  Caves 

of  Dwnror  near  Nccmuch,  by 

Lieut  Bell  and  Ens.  Roebuck. 
Jlcjwrt  of  the  Agricultural  Society 

of  Sumatra. 
Description  of  Select  Malay  Plants, 

by  Dr.  Jack. 
On  the  Genealogies  of  the  Hindu 

Deities,  Princes  and  Heroes. 
Mines  of  the  East,  Vol.  6,  3rd  Part 

UmWick  auf  einer  reise  von  Con- 

stantinopel  nach  Brussa  und  dem 

Olympos,  &c. 
MonoENLANDiscHE  Kleeblatt 
jAHnnucHEa  der  14teratur,  Uie  first 

sjx  numbers. 
New  Testament  in  Turkish. 
Revue  Encyclopedique,  Vol.  4,  Nos, 

10  and  11. 
Notice  sur  les  signes  numeriques  de$ 

anciens  Egyptiens, 
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Mons.  Langles,  ♦   Monuments  de  Vltidoustan,  to  the 

24th  Number. 
Revue  Encyclopedique,  3  Vols,  from 

January  to  September,  1819. 
Voyages  de  Sin  dead,  in  Arabic  and 

French. 

Recherches  sur  la  decouverte  do 
lr  essence  de  Rose 

Captain  A.  Lockett   Mr.  Rich's  2nd.  Memoir  on  Babylon. 

L.  B.  Montague,  Esq.   A  Manuscript  Grammar,  Tannd  and 

Latin. 

Arsacidarum  Imperium,  by  Vail- 

LANT. 

Rev.  S.  Pickering.   On  the  Orthography  of  the  N.  Ame- 

rican Languages. 

Sir  Stamfort  Raffles.   Malayan  Miscellanies,  Vol.  1st. 

Sir  Sydney  Smith*  *.   Dictionaire  Chinois  et  Latin  par  De 

Guighes ;  Paris. 

Baron  De  Sacy.  . . «    Pendnameh  of  Sheikh  Fkrid-Uddin- 

Attar,  with  a  translation. 

A.  W.  Schlegel   Indische  Bibliothek,  2  first  Vols.. 

Dr.  Tytler   Systema  Nosologica. 

Colonel  Wilford   Commentaries  of  Padre  Montserrat. 

autograph,  2  Vols. 
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List  of  the  Donors  and  Donations  to  the  Museum  of  the  AsiATtcjc 
Society,  (from  January,  \92Q)+ 


■  r 


Dr.  J.  Adam   A  collection  of  Geological  sped- 

.    ,  -      mens,  from  the  provinces  of  Bun* 
delkund  and  Jubalpore. 
Several  specimens  of  Shells  from 
China,  and  Corals  from  Malacca, 
and  the  Comvra  Ink.. 

- 

A  Chinese  Compass,  and  three  Boxes 
containing  Chinese  Insects  and 
Fishes- 

1,  ■        •    •  a 

J.  A  NnERSON„Esq.  Prijtce  of  Wales's  \ 


h  A  large 


......  .  Snake  stuffed. 

Island. 

W.  B.  Bavlev,  Esq   Ancient  Greek  Vases,  discovered  ia 

■  «    •   •■ 

an  excavation,  at  Athens. 

G.  Birney,  Esq.   Skull  of  an  Alligator,  and  Skull  of 



a  large  Elephant. 

Captain  Bidwell  ,>    Several  silver  and  copper  Coins,  and 

*  "'r  I   •    •    •    •  * 

one  gold ;  Greek  and  Roman. 
Porcelain  and  metallic  Images  of 
Egyptian  Divinities. 
Captain  Boile  au.  . .  ► .  *   The  Horns  of  a  species  of  a  Dee*. 


Digitized  by  Google 


Appendix* 

Captain.  Bnucs,  Bombay  Marine,      Silver  and  copper  Coins,  of  the  At* 

\  ".  -        sacides,  and  Roman  Emperors, 
.    .  ..  . : .        'i  y  ...  »         found  in  Turkish  Arabia. 

Sir  Robert  Colqquhoun,  Bl  A.Nepaleie,  &wo^.  ' 

W.  L.  Gibbons*  Esq. ..  .u  .•..»..» .    Two  Weapons,  used  by  the  inhabi- 

,  ,  .  .tante.  of  the  Oarrow  Hills. 

:   ;      .  ,  Coins of.  the.  Jlajd.  of  Tiperdt.-fuia\ 

Minerals,  from  Nepal. 
J.  J.  Gibson,  Esq. ... . .  .., .  .»« .. . ;   Specimen  of  Human  Monster,  from» 

'\  Oude. 

J.  Kyd,  Esq-  ....... ... ........... ...  i   Kxmdyan  and.  Siamese  Coins. 

Captain  jR.  Lachlan.  ......  •-»♦•  »f  •  Iftsdu .  Statues,. .  and  specimens .  of 

1  Petrified  Wood. 

Two  Barometer  Tubes,  made  by  a 

4 

Native  at  Gazipore. 
Geological  specimens  and  Minerals, 
.  1  from  Behar,  and  the  banks  of  the 

Ganges. 

B.  Lacy, Esq...  Specimens  of  Lava,,  from  Mount 

•  r  -  Pesuimw  and  Pompeii.. 

A  brass  Ring,  dug  out  of  Hercu- 
laneum. 

Captain  Lumsdbn..  ..............  •    A  large  Tooth  of  the  Nerwal  or  Sea 

Unicom,  from  the  Arctic  Seas. 

•  ► 
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Mrs.  Col.  McKevzie.  ............ 

•        •   ■  .  ■ 

Lieut.  Col.  OH\LLon,vN,  C.  B.  ... 

Lieutenant  Ouselev  » 

Captain  Peacii.  ........... 

■  • 

Capain  pREScnAVB  , 

Lieutenant  Ralfe   

Dr.  \Y\  Russell.  ..          • . • «... ^ 

Lieutenant  Swavne. 

Uev.  Mr.  Tuom,  Cape  of  Good  Hope. 

Mis>s  Tvtler....  -  ^ 


Several  specimens  of  Minerals  Jmages 
of  Hindu  Deities,  Kreeses  and 
other  articles,  from  Jaw. 

Silver  pieces  bearing  impressions  of 
Hindu  Deities.  , 

Skin  of  a  large  Snake,  with  its  Hoad. 

Skull  of  Ethiopian  Hog,  with  its 
Tusks,  from  Caffraria. 

■ 

Copper  Head  of  a  Spear, -found  at 
Betoor. 

An  ancient  Chinese  Coin. 

Specimens  of  gold,  silver  and  cop- 
per Ores,  from  South  America. 

Specimens  of  Minerals,  from  Bundel- 

Jchund, 

Specimens  of  Minerals,  from  Cape  of 
Good  Hope. 

A  great  variety  of  beautiful  and  in- 
teresting models  of  Implements 
and  Machines,  used  by  the  Natives 
of  Hindustan,  viz. 

1 .  A  Hindustani  Plough,  called  Hal, 
scale,  J£.incU.tp *  foot 

2.  A  Hindustani  Spade,  called 
Phaura,  scale  1£  inch  to  a  foot 

— 

....  . 
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...    3.  KJiurpt,  an  instrument  for  dig- 
;  .1  .  ging  and  clearing  lands  of  weeds, 

scale  1£  inch  to  a  foot 

4.  Hindustani  Drill  Plough,  scale 
1  \  inch  to  a  foot, 

5.  Two  Hansuas  or  Sickles,  3  inches 
to  a  foot 

6.  Henga,  an  instrument  for  press- 
i                                           ing  the  seeds  into  the  ground,  and 

breaking  clods  like  the  English 
roller,  scale  ~  of  an  inch  to  a  foot 

7.  A  Mill  for  grinding  corn:  it  is 
called  by  the  Natives  Janta-Cha- 

Uhit  scale  4  inches  to  a  foot 

•  •  <  8.  Another,  ditto. 

9.  A  Dhunki  or  Chahii,  used  for 

•  •    '    "■  .'  -      separating  grain  from  the  husk, 
<.  -j  t  '.r     <£.'  J'. "       i    .       j         scale  of  3^  of  an  inch  to  a  foot. 

.:    .  »:  <»j  -:„•:!  ..i      10.  Another,  ditto,  ditto. 
;  :  11.  Si/p,  used  for  winnowing  corn, 

i      -  scale  of  4  inches  to  a  foot 

•i  i    .  .  —  ..;  y  ;  .•  ;    12.  A  model  shewing  the  manner 

r  :  >r"     ol*  >  t-    '  i  ^  M  in  which  the  oxen  tread  out  the 

;  -        com,  scale  1  inch  to  a  foot 
'  S;  :■  13  A  Kolhiiy  Hindustani  Oil  Mill, 
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14.  CherkhS,  used  for  separating 
the  seeds  from  the  cotton  wool, 
scale  of  3  inches  to  a  foot 

15.  CherlcM,  also  used  by  the  Na- 
tives for  separating  the  seeds  from 
the  cotton  wool,  scale  of  3  inches 
to  a  foot. 

16.  A  Cherkfia,  spinning  wheel  of 
India,  scale  of  4  inches  to  a  foot. 

17.  Dhunkf,  an  instrument  in  two 
pieces  for  beating  cotton,  after  the 
seeds  have  been  separated,  scale 
3  inches  to  a  foot. 

*  18.  Vkhli  Mwel,  or  PesUe  and 
Mortar,  for  separating  grain  from 
husk,  scale  3  inches  to  a  foot 
19.  Kaman,  a  Bow  with  which  the 
spinner  beats  cotton,  scale  of  3 
inches  to  a  foot. 

50.  Dhenki,    used  for  separating 
grain  from  the  husk. 

51.  A  Hindustani  apparatus  for 
making  butter,  scale  3  inches  to 
a  foot 

22.  Weaver's  Loom,  with  a  weaver 
holding  a  shuttle  in  his  hand. 
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23.  Model  of  an  instrument,  shewing 
the  first  stage  of  preparation  for 
the  Loom,  scale  of  2  inches  to  a 
foot. 

24.  A  model  shewing  the  second 
stage  of  preparation  for  the  Loom, 
scale  of  2  inches  to  a  foot. 

25.  Ree\  on  which  the  skeins  of 
thread  are  put,  scale  of  4  inches 
to  a  foot. 

28.  Pareta  or  Reel  of  India,  scale 

- 

of  4  inches  to  a  foot. 

27.  Model  of  a  Loom,  for  weaving 
bobbin  and  tape. 

28.  Model  of  a  Loom,  for  weaving 
Hindustani  woollen  carpets,  scale 
of  2  inches  to  a  foot. 

29.  Model  of  a  Loom,  for  weaving 
Hindustani  cotton  carpets,  call- 
ed Satrinjf,  scale  of  2  inches 
to  a  foot 

30.  Another,  ditto. 

3 1 .  Do.  for  weaving  Izarbend  *jjj  t j\ 

32.  Model  of  machine  for  preparing 
Hindustani  Cheeks, 

33.  Ditto,  ditto  for  preparing  Jlialar. 
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31.  Duera,  instrument  for  spinning 
hemp,  scale  of  6  inches  to  a  foot 
35.  A  bundle  of  hemp  cords. 
x  36.  Specimen  of  Sirki  grass,  with 
which  the  spinners  roll  the  cotton 
into  small  quantities  for  spinning. 

37.  A  machine  for  preparing,  single 
thread  from  tlie  leaves  of  Sirlsf 
grass. 

38.  Muli,  a  machine  for  raising 
water  from  the  wells,  scale  2-5 
of  an  inch  to  a  foot. 

39.  Muf,  used  in  HuidusUut  for 
raising  water,  2-5  of  an  inch  to  a 
foot. 

40.  Koring  or  Persian  wheel,  a  ma- 
chine for  watering  land  from  a 
tank  or  ditch,  3-4  of  an  inch  to  a 
foot 

41.  A  machine  for  raising  water. 

42.  A  bamboo  basket,  with  which 
the  people  of  India  water  the  rice 
fields,  scale  of  4  inches  to  a  foot 

43.  Lac-bracelets,  worn  by  women 
in  India, 
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44.  An  apparatus  for  drawing  out 
silver  thread,  scale  of  3  inches  to 
a  foot 

45.  Another,  ditto  ditto  for  prepar- 
ing golden  thread. 

46.  Part  of  the  floor  of  a  house,  where 
golden  threads  are  prepared. 

4T»  taodelof  a.Saw,  used  by  the  Na- 
tives of  Hindustan. 
.49,  A  Chak_  or  pottec'a  wheel,  scale 
,    2  inches  to  a  fooL. 

49.  Model  of  a  Potter's  instrument, 
.    for  preparing  earthen  pots. 

50.  Model  of  the  Still  for  distilling 
spirits,  made  of  the  original  ma- 
terials, scale  1£  inches  to  a  foot. 

5 1.  Model  of  a  Still  for  distilling  rose 
water,  made  of  the  original  ma- 
terials. 

52.  Model  of  a  Hindustani  fish- 
ing canoe. 

. ... .    Specimen  of  Beetle,  from  Oude. 

Brass  casts  of  Hindu  Deities,  and 

Fossils,  called  Salgrams. 
Several  ancient  pieces  of  Sculpture, 
found  in  the  fortress  of  Kulinjer. 
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Two  ancient  Coins* 

Singular  specimen  of  Human  Cra» 

nium,  and  the  Otsa  apongiosa  of 

a  Kid. 

Specimens  of  Minerals,  considered 
by  the  Hindus  as  formsof  Ganesa, 
and  other  Deities. 

.?.  Tytler,  Esq.   Two  large  Statues,   found  under 

ground  near  Patna. 

Captain  Wilde   Collection  of  Minerals,  from  Berar. 

H.  H.  Wilson,  Esq   Panoramic  Painting  of  Benares, 

by  a  Native  artist 

Lieutenant  General  Wood.  Model  of  a  Chinese  Human  Monster. 
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ERRATA. 

Fage     64   lint  IS   for  78  35  60,7       read,  78  35  09 

—  153  Latitude  of  JJantee  Fort,  should  be  28  06  15 

Ditto  Cantonment  ...  5  40 
llUsar  •  *  * « « •  •  •         9  40 

—  154  Mahim  ...  58°  68  30 

-  ■ 

—  163    —  38   The  hudiog  in  Italia  "  On  the  Ganges  tec."  should  be  in  the  column  of 

Profince  or  District. 


164 
189 

—  2 

—  8 

for  Tirhutr 
—  81  2 

read 


,  «  On  the  Ganget." 

o  , 

81  02 

194 

-  North  Zenith 

_ 

North  of  the  Zenith* 

Hne  0 

dele  2nd  Miles. 

—  4 

frombot.  for  111634 

^ 

144425 

199 

—  4 

for  correcting 

—  22 

—  no 

10 

—  23 

Lang. 

—  25 

—  Spatt 

dele  comma  after  Spa* 

'  Bud 

Spiti. 

insert  after  Maksung. 

204 

—  2 

for  12589  J 
—  14142 

12689 
14302 

205 

—  12 

—  Reflections 

Repetition), 

209 

-  1 

—  11,629 

11489 

2 

—  35X> 

460 

14 

—  11,581 

10658 

210 

15 
—  13 

—  11,529 

o 

—  62 

10676 
o 
55 

218 

In  column  of  date  1817  Oct.  18th 

* 

1818  June. 

221 

Hne  last 

for  3S 

§8 

224 

Not.  8th 

—  Nahar 

*'  ******* 

VOL.  XIV.  6  O 


Digitized  by  Google 


Errata. 

Pagt    230   line  13  for  totalled  read,  betelled. 

—  232    —  18  —  boring  —  boning. 

—  4  from  bot.  for  Jirki     —  Jerkt. 

—  S35     —  3  from  bot.  for  breadth  of  the    read,  breadth  u  the. 

—  337     —  0  from  bot.  for  Stag!  —  Staja. 
*—              —  4  from  bot.  for  boring  —  booing. 

—  330    —  13  after  length,  fall  atop. 

—  10  —    pair  of  rodj,  temicolea. 

—  441     —  4  —  beiog  read  totj* 

  214    —  2  from  bot.  for  eight  feet     —   eight  taathe  of  a  foot. 

—  245    —  g  ditto    after  companion*,  ft  comma,  iattead  of  •  period. 

—  7  ditto  for  determination   read,  Termination* 


247 

—  8 

prefix  decimal  point  to 

349 

—  9 

ditto 

004 

—  10 

ditto 

345 

—  12 

for  from 

ready  throoga. 

—  17 

—  Line  of  dimioni  or  1,2 

—   Lioa  of  Divltioni  of  1.2 

248 

—  ir 

—  b  aeasnrea 

—   8  measnme* 

!<49 

—  a 

—  roda 

—  rod. 

250 

—  3 

—  rode 

—  rod. 

Inrh 

4   insert  decimal  point  before  3605 

7   after  1,466  reaa\  inbtract  0,628 


—  251     -     7    for   i$i  —  'J-A 

—  252     —     1    —  cotidered  — 

—  3  OM+4—7D6  dliiaiOB—   ,051X4=,796 

lnrh 

—  253     —    15    —  -054  —  ,05* 

-  19    -  ,V  -  4,90 

-  2,88 

—  25<J     —    11    —  107  —  10,7 

o 

—  257      —      9    —  67.0  —  57,9 

—  21    dele  X 

-  22    _  X 


.  -■  •< 
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Page    457   Hue   43   dele  — 


24 

Qf 

* 
i  .* 

for  register 

reads  registers 

1 

•  • 

1 

260 

1 

for  28lbi 

—  38101. 

203 

7 

—          47,7 ' 

-  27,2™ 

12 

—  44,404 

—  41,404 

262 

18 
J  0 

arler      '  X  >  9  5 

lnche« 

dele       =  16,640 

—  =16,640 

• 

■ 

20 

• 

for  bj 

—  to 

so  J 

1  K 

to 

—  X 

—  + 

* 

—  + 

"64 

7 

before  1244 

—  South  Extremity  of  Bate 

8 

dele  Sooth  Extremity  of  B 

lue 

9 

for  extremity 

4 

from  bot.    for  e 

—  b 

276 

P 

for  Axis 

—  Axei 

277 

20 

—   North  P, 

—  Nalapanl 

last 

-  584 

—  26,4 

279 

Title  of  the  Table  for  Longitude  007851    read,  Const  Log.  0,7801.  - 

hnc  6  from  bot.    —  4  517  —   4  511. 

—  281  Insert  Ar.  Co.  of  Logarithms  and  Log.  Sinei. 

—  283     La»l  Table  Inter!  after  Redoctions  to  Centre  Distance  7,9  feet. 

—  485     5tb  figure  for  at  the  3d  Station.    By  the  other  two,  read,  at  the  3d>  Station,  by  the 

•  other  two. 

—  489    21it  figure  insert  distances  Stations         13  IB  47  140  3 

11  1C  47  556-8 

—  492    Remark  to  fig.  31  dele  full  atop  after  10  and  substitute  small  for  Capital  S. 

—  318    lint  3  for  following  r«od,  other. 

—  —      —  II  -  formula  —  formulas. 

—  321  10  Omit,  all. 

—  323     noli  —  and. 
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Page     324     li»c  I 

—  »32S     No.  132 
.-    #321     No.  27 

—  *yi6     No.  85 

—  325  In  the  «2d  Note  at  1 

the  foot  of  tb«  pagej 

—  323  line 


for  Muhain 


read,  Mecbaio. 
—  formula. 


for  Loog.  76  41  17 


-  Pirkyil 

—  Spheroidecal 


16 

—  —    17  Similar  correction. 

—  —     2  from  bot.  for  2*302481 
•327  Heading  of  column  8  —  of 

Lat.  Hurdvar  —  58  lft 


328    line  4 

330  —  3 

15 

—  —  18 

—  —  I5> 

331  —  l 


-  PEB 


—  57  10 

—  PEA 


after  and,  ioiert  P  =  and  for  A  B  P  —  B  P  A 


tot  12122: 

a>,*u  ~ 

t»»l.„,  L  'j  j.  ..Bg.  L. 

—  muliiplioatioa 

—  when 


Cm.'/,"  ~ 

_   «  R*    l»Bf.  «|  g,  f  Pf  /, 

«.<«.•£  ■ 


—  Maltiplied 


4**» £ 


-  -  13        —  ^  D  :  sine  DEAt  D  E  iic.  —  .40:  (joe  DEA  v.  D 

—  "331     Remark  to  No.  110  for  Marine 

—  332  tow    15        for  A  ((able  number), 

—  —  —    10        insert  A  =  before  80,358 
— '  —   »8        forb.  (Uble 

—  333  ~   12        dele-before  J 

—  *333  LongiUde  af  Kumil  tow  77  00  23 

—  *334  No.  145  Elevation  of  Mnnim6jra  for  3910 

—  834  lint   15        for  true  to  *. 


—  •  (Tabular  number). 

-  b  (Table  ») 


—      —    —     2  from  bot.  for 

335     —     5  from  boL     for  ipherical 
•335    —    last  inert  there  before  was 


0    •  » 

—  7B  58  4.1 

—  1220 

—  tree  to  ,2 

l 

Coct 

—  tpheroid 


EHR.VTA. 

3C3    litte    18         foT  t  C  read,  I  U 

it        -pPB  —  CpP 


The  figure  is  wrong,  should  he     c  \  -  ,C 


line  * 

from  bot.   for  Cos.  £*•               read,  Cos.  2 

337 

—  4 

for  JP  sine  2  Z  tang.  h. 

—  Ax  sine*  Z  tang.  L 

*337 

No.  178 

—  Teiteltp&r, 

. 

• —  Fattehpoor 

•338 

— 

No.  187"] 

—  18h( 

—  1H9( 

—  190, 

1  o 
•  Longitudes,  for  78 

—  77° 

—  190 

for  Dugra 

—  Magroo 

Remark  192  —  Muring 

—  Murung 

•339 

—  Stirma 

Sumra 

339 

line  6 

dele,  by  Table  13 

•340 

-  6 

for  Cosecants 

«-  secaoU 

341 

—  1 

after  381.600,  insert  1C9J00 

345 

—  14 

insert  Dairat  SorkanJs  befort 

126780 

—  15 

—  1 

Tor  calculation  for 

from  bot.  for  54  30  16  6 

»-««/,  calColatjob  of 
—    54  30  IS— 6 

—      last      for  —  2 

—    Log.  /*= 

347 

-  4 

from  bot.  for  Cos.  £  }  S.  excess, 
and  for  Sin  1  |  S.  E. 

—  Cos.  (3  —  y  Sph.  Ex.) 

—  Sine  (Z  —  y  3.  B.) 

349 

». 

Tab.   1  heading  5th  col  a  mil  for  Fathoms  in  1 

—    Fathoms  in  1 

Tab.   4  s 

sine  correction 

V 

—    ditto  7  column  decimal  point  is  misplaced  should  be  before  ,  0065 

,  P  ">■  .     .   P  m   

,0r  d  =  V  +  (  ™-|>;  .mi-'  I  re"U>  a  —  p>  (  m-  * 

—  &c  being  —    &c.  x,  being 

—  Table  No.  —    Tab.  No. 

—  2.294  —    ,229  4 
from  bot.  for  Table  No.  —    Tab.  No. 


359  line  10 

—  —  1J 
3G0  —  4 

—  —  7 

—  —  2 
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the  Library  on  or  before  the  last  date 
stamped  below. 

A  fine  of  five  conts  a  day  is  incurred 
by  retaining  it  beyond  the  speoifled 
time. 

Floaso  roturn  promptly. 


